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{OFFic1aL Notice. ] 
Twenty-eighth Annual Meeting, American Gas Light 
Association. 


eee 
GENERAL ANNOUNCEMENT. 


OFFICE OF THE SECRETARY, 
New York, Oct. 3, 1900. t 

There will be an annual meeting of the American Gas .Light Asso- 
ciation held at Denver, Col., October 17th to 23d, 1900. 

The meeting will be called to order by the President, Mr. George G: 
Ramsdell, of Philadelphia, Pa., at 10 a.m., on Wednesday, October 17th. 
The meeting hall witl be in the Ordinary of the Brown Palace Hotel. 
The headquarters will be at the Brown Palace Hotel, Denver, Col. 

The most satisfactory quarters are always obtained by writing in ad- 
vance to the hotel people, and in doing so a reply should be requested, 
for which a self-addressed, stamped envelope should be enclosed, as 
misunderstandings may thereby be averted. 

The Brown Palace Hotel isconducted on the American and European 
plans, and rates for rooms will be as follows : 

American Plan.—Rooms without bath occupied by one person, from 





$3 to $5 per day ; gine’ ay two persons, from . $6 t to , $9 per day. 
Rooms with bath occupied by one person, from $4 to $6 per day ; occu- 
pied by two persons, from $8 to $10 per day. 

European Plan.—Rooms without bath occupied by one person, from 
$1.50 to $4 per day ; occupied by two persons, from $2.50 to $5 per day. 
Rooms with bath occupied by one person, from $2.50 to $6 per day ; 
occupied by two persons, from $4 to $8 per day. 

Other hotels at Denver are the St. James and the Albany, rates at 
each of which are from $1.50 to $4 per day (American and European 
plan). 

The Roll Call will be made by means of the door card system. Each 
member upon entering the hall for the first time will at the door receive 
a special card upon which he will find his name, address, etc., as these 
appear on the Secretary’s books, and such card should be corrected and 
given to the doorkeeper. Members in attend should attend to this 
very carefully, as these cards are used immediately after the meeting 
for correcting the annual membership list. Visitors will please hand 
to the doorkeeper their personal cards. 

A blank form of application for membership accompanies this.circu- 
lar. More can be obtained of the Secretary. Remember, all applica- 
tions must be in the Secretary’s hands by October 7th, at the very latest, 
otherwise they will not be acted upon at this meeting. 

The list of papers to be read at the meeting is as follows : 

“The Use of Cards for Records and Accounts,” by Mr. Wm. C. 
Anderson, Norristown, Pa. 

‘Inclined Retorts,” by Mr. A. H. Barret, Louisville, Ky. 

‘““The Uses of Gas for Manufacturing Purposes,” by Mr. Jas. H. 
Walker, Milwaukee, Wis. 

‘* Governmental Control of the Price of Gas,” by Mr. Alfred E. For- 
stall, Montclair, N. J. 

The following subjects will also be presented for discussion by means 
of short, written introductions : 

** Gas Advertising.” 

‘‘The Removal of Tar from Water Gas.” 

‘A Blue Glass Pyrometer.” 

“The Repairof a Broken Thirty-inch Outlet Pipe froma Gasholder.” 

If the papers are of asufficiently high standard the Beal Medal will 
be awarded to the author of the best paper presented ; the question of 
which is best to be decided by the proper committee. 

A lecture will be delivered to the Association, by Dr. E. G. Love, of 
New York city, upon ‘‘ The Theory of the Incandescent Gas Light.” 

In addition to the papers and lecture the report of the Research Com- 
mittee will deal with the question of the Edgerton Standard referred to 
the Committee at the last meeting, and with the other subjects that 
should give rise to a good discussion. 

During the days of the meeting all the announcements will be posted 
on the bulletin boards in the hotel. All members are warned to take 
notice thereof accordingly. 

All members attending the meeting are particularly requested to 
wear their membership badges in plain sight, thereby greatly aiding 
the officers and the local committee in their work, by affording a ready 
means of recognition. 

In order that the ‘‘ Year Book” containing the report of this meet- 








ing may be published and issued to the members immediately after the 
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meeting, notice is hereby given that, if any of the speakers at this meet- 
ing desire to correct their remarks before they are printed, they will be 
given an opportunity before leaving Denver, Col., but not after. The 
stenographer will have typewritten copy of the principal discussions 
prepared at the headquarters between the sessions of the meeting, and 
all those who desire to correct their remarks must notify the Secretary 
at the close of the session at which such remarks are made, as al the 
reports will be turned in to the printer immediately after the adjourn- 
ment of the meeting. 

Special rates for transportation have been granted (viz., full fare go- 
ing and one-third fare returning by the same route), by the several 
Passenger Associations named and under the conditions noted : 

The Trunk Line Psessenger Committee, covering territory west of 
New England and east of Niagara Falls, Buffalo and Salamanca, 
N. Y.; Pittsburg, Pa.; BelJaire, Ohio; Wheeling, Parkersburg and 
Charleston, W. Va. 

The New England Passenger Association, covering nearly all of the 
lines in the New England States. : 

The Central Passenger Association, covering the territory bounded 
on the east by Pittsburg, Salamanca, Buffalo and Toronto; on the 
north by the line of and including points on the Grand Trunk Railway 
from Toronto to Port Huron, thence via Lakes Huron and Michigan 
to the north line of Cook county, Illinois ; on the west by the west line 
of Cook county and the Illinois and Mississippi rivers, to Cairo, includ- 
ing Burlington, Keokuk, Quincy, Hannibal and St. Louis ; and on the 
south by the Ohio river, including points on either side of that river. 

The Southeastern P: ger Association, covering the territory south 
and west of the Virginias, and south and east of the Ohio and Missis- 
sippi rivers. 

The Western Passenger Association, covering the territory west of, 
and not including Chicago, Peoria and St. Louis; in other words, the 
territory west of that of the Central Association. 

[The Secretary here explains at length the conditions necessary to 
obtain from the Passenger Associations the fare and one-third for the 
round trip. While the conditions governing this rate for travel are 
pretty well known, in that they differ in no wise practically from those 
that ruled heretofore, it is well to keep prominently in mind the fact 
that the reduction is conditional on there being an attendance at the 
meeting of not less than 100 persons holding certificates. ] 

, SPECIAL. ¢ 

A special car will be attached to the Pennsylvania Railroad train 
leaving New York at 1:55 p.m., Saturday, October 13th. This car will 
go over the Pan Handle route. If you wish to take it write to the Sec- 
retary and send $5 to pay for sleeping car ticket to Chicago. 

The Chicago and Northwestern has n selected as the route by 
which to travel from Chicago to Denver. Please see that your tickets 
are purchased over this road. A special train will be run if 75 people 
take it. This train will leave Chicago at 10 a.m., Monday, October 15th, 
and reach Denver at 1:30 P.M. the nextday. If you have not already 
done so, write at once to Mr. H. D. Harper, No. 34 West Monroe street, 
Chicago, for accommodations on this train. 

As planned at present, the entertainment portion of the programme 
includes an informal reception at the headquarters—the Brown Palace 
Hotel—on Thursday evening, and a trip to Colorado Springs and 
vicinity on Friday and Saturday. This trip is outlined as follows: 

Leave Denver Friday morning, reaching Colorado Springs at noon, 
take lunch at the Aita Vista Hotel, then take carriages for a drive 
through the Garden of the Gods to Manitou, and up Ute Pass or 
Engleman’s Canon to the Cliff House, where the night will be spent. 
Music will be provided in the evening and dancing can be arranged 
for, if desired. The next morning a drive will be taken to Cheyenne 
Canon and Broadmore, returning to Colorado Springs at noon for 
lunch at the Alta Vista, and return to Denver in time for the evening 
trains. The cost of tickets, entitling the holder to hotel accommoda- 
tions, lunches and seat in carriage for the drives during the trip, will 
be $5 per ticket. The railroad fare for the round trip between Denver 
and Colorado Springs will be $2. The total cost of the trip will thus be $7. 

Members who have not replied to the letter of August 16th, and indi- 
cated their intention in regard to attendance at the meeting, traveling 
by the special train and participation in the entertainment outlined, 
will please send in at once, properly filled out, the postal cards sent out 
with that letter. This is necessary to enable the Committee of Arrange 
ments to proceed with their work. 

Be sure to obtain a railroad certificate when buying your ticket for 
Deuver. The greater the number of certificates handed in, the easier 
it is to get the reduction in rates for future meetings, since the railroad 
officials count the certificates turned in as marking the full attendance. 
In our case the number of certificates is from 50 to 100 less than that of 
the persons in attendance, and our requests for lower rates are not 
given the consideration they should receive. Could we have shown 
certificates equal to the full attendance at Niagara Falls and New 
York we could probably have obtained a rate of one fare plus $2 for 
the round trip to Denver. 

Apply for ticket and certificate at least 30 minutes before train time. 

person must sign his own certificate at time of purchasing tickets 
for Denver, Col. Be sure to hand the Secretary your certificate as 
soon as you reach the headquarters. Apply for return ticket at least 
30 minutes before train time, and have your certificates with you. 

All persons, ladies included, attending the meeting are entitled to the 
reduced rate from the territories named. 

Members will please hand their certificates to the Secretary, or his 
clerk, upon arrival at place of meeting. If there are 100 members 
present holding certificates each certificate will then be properly en- 
dorsed and handed back to the owner before adjournment. 

Members having questions which they desire to put into the Question 








Box should send the same to the Secretary as soon as possible, in order 
to give him an opportunity to have them printed and distributed to the 
members before the meeting so as to secure for them careful attention. 

Keep this circular in your pocket, and apply to it if you arein doubt. 


ALFRED E. ForstTat. Secretary. 








BRIEFLY TOLD. 

pia tae 
DEATH OF Mr. GeonGe TREADWAY THOMPSON —It is our unfortu- 
pate office to have to report the death of Mr. George Tread way Thomp- 
son, President and Treasurer of the Denver (Col.) Gas and Electric 
Company, and ex President of the Western Gas Association, whose 
demise occurred at Denver, Colorado, the evening of October 2d. 
The funeral services were held in St. Louis, Mo., last Friday. Young 
as he was, in the ordinary acceptation or understanding of that term, 
the all too short span of his life was the measure of a brilliant career, 
in the weaving of which its colors were rather brightcned, than dulled 
by contact with his fellows, In due time we shall print the story of 

his active, straightforward, useful life. _ 





THE Denver MEETING.—Next week the American Gas Light Asso- 
ciation will be convened in Twenty-eighth annual session, at Denver, 
Colorado, and, as was said a week ago, we are certain that, if in- 
dications are worth or fit to be depended upon, the meeting is to bea 
rousing success. President Ramsdell is home from abroad, and it is 
fair to presume that the urbane gentleman, who wielded with dignity 
and quiet, the gavel, as partial presiding officer during the proceed- 
ings of the recent International Gas Congress in Paris, will have quite 
something of interest to report in his presidential address respecting 
that which he saw in the instance of European gas practice. In fact 
it needs no mention from the JOURNAL’s type that President Rams- 
dell’s address should be not far from the most interesting number on 
the technical programme, for he possesses, in a strong, practical de- 
gree, the repertorial faculty of pithily detailing that which has come 
under his observation. The current official notice of the meeting 
from Secretary Forstall shows a slight change in the paper pro- 
gramme. Mr. C. R. Collins, of Seattle, will be unable to present a 
set communication on the matter of ‘‘Gas Advertising,” as he origin- 
ally proposed, but the subject is not to be passed altogether, since it 
will come up in the shape of a ‘‘short topic” for discussion, with perhaps 
Mr. Collins as the topical introducer. The others of the short topics 
noted for presentation have very likely titles. Those who are to make 
the journey from this side of Chicago are requested to pay close at- 
tention to the first paragraphs of Secretary Forstall’s circular under 
the heading ‘‘ Special.” Weare quite sure the meeting is to be a suc- 
cessful one, which surety or assurance is based on the personal hear- 
ing that many propose to attend it even from the far East. 





SEcoND VOLUME, PROCEEDINGS WESTERN Gas ASSOCIATION,— 
Through the courtesy of Mr. James W. Dunbar, Secretary of the 
Western Gas Association, we are in receipt of copies of the Second 
Volume of the Proceedings. This book holds between its covers the 
records of the meetings for 1892, 3,4 and 5, and its compiling and 
printing reflect great credit on the attention and perseverance of the 
gentleman mainly responsible for its editing and publishing—Mr. O. O. 
Twing, of the Laclede Gas Company, of St. Louis. In this crediting we 
are not at all unmindful of the work performed by Secretary Dunbar, 
in collaboration with Mr. Thwing. The work of the printers (the 
Flaminger & Grahl Company, of St. Louis), was also well done. The 
book is in complete harmony, so far as typography and binding go, 
with the first volume, which holds the proceedings for 1896, 97 and 98. 
In this scant mention of a very satisfactory outcome to a very laborious 
task one cannot forget the fact that the publication of those proceedings 
was largely due to the insistence of Mr. George Treadway Thompson, 
whose untimely death is reported above. 





Norss.—The Economical Gas Apparatus Construction Company, of 
Toronto, Can., and London, England, has been commissioned by the 
Tokio (Japan) Gas Company to construct for it two complete sets of 
gas manufacturing apparatus, each up to the ,daily production of 
500,000 cubic feet. The contract includes engines, boilers; elevators, 
etc.——Mr. Herman H. Wilkiemeyer, of Evansville, Ind , we are happy 
to say, has entirely recovered from the illness that at one time threatened 
serious results.—-Mr. Frank Stacy has been appointed General Man- 
ager of the Nashville (Tenn.) Gas Company.——The annual meeting 
of the Woodhaven (L. I.) Gas Light Company resulted in the naming 
of the following Directors: W. K. Rossiter, E. R. Chapman. H. P. 





Chilton, C. L. E. de Gaugne and Geo. R. Evans. 
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Natural Gas—Its Production and Consumption. 
ee ae 
By “W. L. C.,” in Iron Age. 

The annual report of the United States Geological Survey on the 
production and consumption of natural gas, which has just been com- 
piled by F. H. Oliphant, presents some unusually interesting features, 
embracing a comprehensive survey of the gas producing fields, a dis- 
cussion of the evidence that the natural supply is rapidly becoming 
exhausted, and some statistics concerning the extent to which nataral 
gas is utilized as fuel by the iron and steel industries. Through the 
courtesy of the Director of the Survey, the correspondent of The Iron 
Age is enabled to present the following abstract of the report : 

The total value of the natural gas produced and marketed in the 
United States in 1899 was $20,024,864, while that of 1898 was $15,296,- 
813, showing a gain of $4,730,051. This gain is due in part to the 
slight increase in price charged consumers, and to the securing of 
more complete returns; but mainly to the increased amount of natural 
gas produced and marketed. 

This has been accomplished against a declining pressure in all of the 

old fields, as there was little new territory developed during the year, 
except it be in the extreme southwestern portion of Pennsylvania and 
a portion of West Virginia, in which some virgin territory that has not 
felt the drain of nearby wells was developed. The increased delivery 
is due principally to the enlargement and multiplication of the pipe 
lines of the old companies, the application of the gas compressor on a 
large scale, and a more careful manipulation of the wells and lines, so 
as to anticipate the requirements of the consumers. 
* West Virginia made the largest increase of all the gas producing 
States. There were four large companies operating in the State during 
the year which conveyed the product into Pennsylvania and Ohio for 
consumption. They were responsible for the large increase in the 
natural gas output of West Virginia. 

The total number of wells producing gas operated at the close of 
1898 was 8,453, and at the close of 1899, 9,333. This is an increase of 
880 wells, or over 10 per cent. of the number at the close of the pre- 
ceding year. The increase in the value of gas sold during 1899 was 31 
per cent. 

Of the total value of gas produced in 1899, the Appalachian natural 
gas fields supplied 60 per cent., and the Lima, Ind., fields 37 per cent., 
leaving but 3 per cent. of the valuation for the production of all the 
other fields in the United States. 

The Appalachian Field.—The conditions under which natural gas 
is produced in the Appalachian and Lima, Ind., gas fields are some- 
what similar, although in the first named the gas is derived from a 
source of more or less porous sandstone, while the latter is found in 
the porous strata near the top of the massive Trenton limestone. The 
Appalachian sandstones coutaining the gas are found on the flanks 
and summits along the lines of uplifts in the strata. The gas of the 
Lima, Ind., field is collected along the flanks and summits of the great, 
gradual swells of the Cincinnati uplifts. In the Appalachian regions 
there are a series of waves in the structure forming high ridges, with 
troughs or depressions between, known geologically as anticlinals and 
synclinals. These rock waves have gently curved arches and gradu- 
ally sloping flanks, and they follow a generally northeast and south- 
west course to the west and northwest of the main Appalachian chain 
of mountains, but in a measure parallel with them. Beginning in the 
western part of New York, the parallel folds can be traced with some 
irregularities and modifications into Eastern Kentucky, crossing Penn- 
sylvania and West Virginia, with outlying minor folds in South- 
eastern Ohio. In sections these parallel ridges are disturbed by 
crossed anticlinals, and the lines themselves are offset in several 
localities. The denudation of these uplifts has evened up the general 
surface, so that they are not usually prominent in the topography of 
the section. 

The whole series with their folds have a general southwestern dip 
from Western New York to a point near Parkersburg, W. Va., which 
averages 17 feet to the mile until West Virginia is reached, where it 
flattens off. From its lowest point the measures are almost even for 
miles, gradually rising in all directions. Near the eastern edge of this 
level area there is a most remarkable sudden uplift, or anticlinal, 
extending almost due south from St. Mary’s, W. Va., to Spencer, in 
Roane County, W. Va., a distance of 40 miles. On the flanks of these 
folds and at their crests, where the rocks are the greatest in elevation, 
the great reservoirs of gas are found. The main gas producing terri- 
tory of the Appalachian region begins a few miles northwest of Park 
ersburg, and with the exception of a few barren sections and offsets, it 
is almost continuous in a northeast direction as far as Western New 








York. That portion bearing southwest from Parkersburg, into Ken- 
tucky and Tennessee, is lacking in the regular structure of the section 
to the northeast, owing to the thickening of the measures below the 
Pittsburgh coal, which has to a large extent counteracted the folds 
found on the surface. In this portion of the Appalachian field, how- 
ever, there are some areas which are known to contain high pressure 
gas in considetable quantities. There are numerous sands covered up 
over this great area which hold both natural gas and petroleum. It is 
usually the position of the well with reference to the arch which de- 
termines whether it will produce gas or petroleum. Since the gas is 
very much lighter than the petroleum, it is found in the higher por- 
tion of the same sand strata, while the petroleum is contained in the 
lower portion and salt water in and near the bottom of the trough. 
There are often exceptions to this, however, which are generally 
accounted for by local folding or thickening of the strata in the floor 
of the trough or on the flanks of the uplift. 

There are a number of sandstone strata that in different parts of the 
region produce gas. Ina few localities three of the sandstone strata 
passed through by the drill are known to have produced in quantity, 
but usually the big flow found is confined to a single stratum. The 
strata which contain gas in quantity in different locations begin with 
the principal member of the Mahoning or Dunkard sands, at the bot- 
tom of the barren measures of the carboniferous group, and end with 
the Kane sand of the middle Chemung formation... The whole section 
represents a distance of about 3,500 feet of vertical strata, in which 
there are about 25 separate producing sands which vary in structure 
from those containing beautiful rounded pebbles from the size of a pea 
up to a marble, to those of a dark red, compact sandstone. The top 
portion of the sand is often very hard, compact silica, and the open or 
pebble formation is found below. The sand is usually covered with 
compact slate or shale. 

Zhe Cincinnati-Arch.—The natural gas produced in what is known 
as the Lima, Ind., field comes entirely from the Trenton limestone ; 
not that the limestone in all localities holds the gas, for it is contained 
only in those parts of the field where natural reservoirs have been 
formed in the rock. A portion of the limestone areas in Ohio and In- 
diana has two.or more strata near the top of the formation which are 
more or less porous or cellular, owing to the fact that the interlinking 
of the crystals of dolomite leaves small spaces for the accumulation of 
gas. Into these porous divisions, commonly termed pay streaks, the 
natural gas has packed itself under enormous pressure. There is a 
covering of compact shale, known as the Utica shale, capping the sur- 
face of the Trenton limestone, which has sealed in the accumulated 
gas for untold ages. P 

The great Cincinnati arch, beginning in Tennessee, extends through 
Kentucky in a generally northern direction and crosses the Ohio 
River a few miles above the city of Cincinnati at an elevation on the 
crest of its anticlinal of 450 feet. The main crest then swings to the 
northwest, with steadily declining elevation and with wide, gently 
sloping flanks, and passes into Indiana. At Hartford City, in Black- 
fcrd county, its crest is at sea level and is covered by 900 feet of super- 
imposed stratifications and drift. Very near the center of the north 
and south line, forming the western boundary of Ohio, an arm starts 
off from the main arch, above described, pointing northeast, whose 
crest is subject to some undulations, until at Findlay, Ohio, it has an 
elevation of about 315 feet below sea level at the highest elevation and 
is here covered by 1,100 feet of strata. Atthis point this arm forks, 
one limb pursuing a course nearly north as far as Sylvania, on the 
Michigan border. The main arch continues its general course, reach- 
ing Lake Erie, near Oak Harbor, at an elevation of about 725 feet be- 
low sea level, and covered by 1,350 feet of strata. On the northern 
flank of the great broad swell of the main arch in Indiana, as well as 
along the declining crest of the arch toward the northwest, the great 
natural gas producing areas are located, estimated to contain 2,000 
square miles. The area of gas producing territory in Ohio is estimated 
as covering 500 square miles ; that at and near Findlay originally cov- 
ered 100 square miles. . 

It is estimated that the average price of natural gas furnished con- 
sumers during 1889 was 184 cents per thousand cubic feet. At a pres- 
sure of 4 ounces per square inch, this would represent the amount of 
108,000,000,000 cubic feet, and would fill a vessel 1 mile square to the 
height of 3,871 feet, if it were possible for the density to remain the 
same throughout. It would require the consumption of 5,400,000 tons 
of coal to equal the heating capacity of this amount of natural gas. 
There were 18,856 miles of natural gas mains in use up to the close of 
1899, of various concerns, from 2 inches up to 36 inches in diameter. 

Exhaustion of the Gas Fields.—It is sad to relate that both of the 
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great gas producing fields, large as they once were, are approaching 
exhaustion. The greater portion of the Ohio division of these fields, 
which originally had a rock pressure of 480 pounds to the square inch, 
has now no rock pressure whatever. A large area of the Indiana di- 
vision has also yielded up over one half of the volume of natural gas 
once stored in its great reservoir. The original rock pressure in Indiana 
was the same all over the field and registered 325 pounds to the square 
inch. It isnow down io an average of 165 pounds to the square inch, 
and if 100 pounds be required to hold back the pressure of salt water, 
the figures show that 66 per cent. of the product has been taken out and 
consumed. The unjustifiable waste in all the natural gas fields has 
been enormous. Because of the original idea that the gas supply was 
inexhaustible, since one or two wells did not show any large decline in 
pressure during the first six months of their life, and also because it 
seemed to cost the owners nothing after the well was drilled, millions 
and millions of cubic feet of this most precious fuel were allowed to es- 
cape into the air unconsumed. Its value will only be realized after itis 
all exhausted. 

All the fields show loss of pressure. The old field of Trenton rock 
gas in northwestern Ohio is nearly exhausted. That of Indiana is 
undergoing a rapid decline. Many of the old fields have been practi- 
cally exhausted in Pennsylvaniaalso. Were it not for the fact that in 
Pennsylvania and West Virginia the gas areas are more or less sepa- 
rated by streaks of unproductive territory, they too would have shown 
the same conditions that are observed in Ohio and Indiana. To reach 
the various gas pools of the Appalachian fields usually involves a com- 
plete change in the location of gas mains, which is a source of continual 
expense to the eastern gas companies. The great, broad and almost 
universal gas producing qualities of the Trenton limestone inside of 
definite limits have made it a matter of simply lengthening the gas mains 
to reach additional territory. 

Following is the value of natural gas produced in the United States 
in 1899, by States: California, $86,891; Colorado, $1,480; Lllinois, 
$2,067 ; Indiana, $6,680,370; Kansas, $282,392; Kentucky, $125,745 ; 
Missouri, $290 ; New York, $294,593 ; Ohio, $1,866,271; Pennsylvania, 
$8,337,210 ; South Dakota, $3,500; Texas, $8,000; West Virginia, 
$2,335,864. Total, $20,024,873. 

Several States produce gas which is consumed in adjoining States. 
These supply more gas than finds a ready market in the sections 
readily accessible to the source of production, the pipe line being the 
medium through which it is conveyed to market. The gas producing 
States are traversed by an intricate system of pipe lines, reaching from 
one State to others in several instances. Thus, Pennsylvania supplies 
natural gas ta New York, Ohio and West Virginia. Ohio does not fur- 
nish any gas to any of the bordering States, although several years 
previous it furnished some gas to Michigan. It receives natural gas 
from Pennsylvania, Indiana, West Virginia and Kentucky. Indiana 
furnishes natural gas to Ohio and Illinois; West Virginia furnishes 
natural gas to Ohio and Pennsylvania and receives it from Pennsyl- 
vania and Kentucky. Canada furnishes natural gas to Michigan, 
New York and Ohio. Thus it can readily be seen that the collection 
and distribution of our natural gas product in the several States re- 
quire a large amount of skill and labor. 

During the past year there was a consolidation of a number of the 
companies furnishing natural gas. There was also an increase in the 
price at which the natural gas was marketed during 1899, as compared 
with the former years. It is also noticeable that 1,428 individu- 
als and companies made returns in 1899, as compared with 1,169 in 
1898, 

During 1899 natural gas was employed as fuel in 13 iron mills, 63 
steel works, 196 glass works and 3,947 other establishments. In the 
heating of large furnaces, in the manufacture of steel, in the puddling 
of iron, the roasting of ores, the manufacture of glass, and in many 
metallurgical operations, it is without a rival. The gaseous state of 
fuel is one step nearer combustion, since all slate and liquid fuel must 
be converted to a gaseous condition before it is consumed. This ac- 
counts for the extra work accomplished with the aid of the gas fuel. It 
has a heating value greater by one third than the best coal gas, doubly 
as effective as carburetted water gas, three and one-half times as 


effective as non-carburetted water gas and seven and one-half times as 
effective as ordinary gas. 








THE properties of the Clyde (N. Y.) Gas and Electric Company 
were sold at auction, the morning of September 27th, by order of the 
temporary receiver, Mr. Edward Moir, under due legal process. The 
nominal purchaser was Mr. John Day, at his bid of $865, plus the 
outstanding bonds, which amount to $25,000. 





The Production and Manufacture of Cyanides in Gas 
Works. 


— 


{A paper read by Dr. Buss, of Dessau, at the International Congress 
of Gas Engineers, Paris, France, September 3, 4 and 5. | 


It has long since been recognized that illuminating gas contains cy- 
anogen, as well as sulphuretted hydrogen andammonia. Even in 1850, 
in the specification of an old English patent, allusion is made to the 
fact that cyanogen is always present in gas. Nevertheless, having re- 
gard to the ccmparatively limited ‘proportion of cyanogen in the gas, 
and to the lack of knowledge at that time of its practical utilization on 
a large scale, its extraction by special means was, almost without ex- 
ception, not undertaken. All that was done was to extract from the 
gas that portion of the cyanogen which was deposited as blue in the 
purifying material. 

Cyanogen was actually found in the gas as bydrocyanic or prussic 
acid (HCN) in the free state. Washing this prussic acid, by means of 
water, with the ammonia of the gas, does not, however, allow of its 
extraction in the form of readily soluble ammonium cyanide ; for the 
carbonic acid, which is always in excess in gas, immediately decom- 
poses the ammonium cyanide produced into ammonium carbonate and 
free prussic acid. This reaction accounts for the ammoniacal liquor of 
gas works being free from ammonium cyanide. 

On the other hand, the ammoniacal liquor always contains another 
compound of cyanogen—viz., ammonium sulphocyanide—which salt 
is formed in the washers by chemical reactions between the hydrocyanic 
acid, the ammonia and the sulphuretted hydrogen present in the gas. 
Only a small portion, however, of the cyanogen is thus combined ; the 
greater part does not enter into combination, and is carried forward by 
the gas into the purifying plant. 

Only there does chemi bination of the cyanogen take place. 
In the purifiers, the cyanogen combines, on the one hand, with the 
oxide of iron of the purifying material and with the ammonia which is 
still present in small quantities in the gas, and forms therewith in- 
soluble ferrocyanides ; and, on the other hand, it combines with sul- 
phur compounds present in the gas, with which it forms sulphocyanides, 
that gradually ‘accumulate in the purifying material. The absorp- 
tion of the cyanogen in the purifiers is not, however, complete. There 
remains a more or less considerable percentage in the purified gas ; so 
that, in works where cyanogen is not specially extracted, an appre- 
ciable amonnt is actually always to be found in the gas as distributed 
to the consumers. 

Until about the middle of the year 1880, the purifying material, after 
use, was only a waste product f no value to the gas works ; but at that 
period the employment of cyanide of potassium in gold extraction gave 
a new aspect to the problem. Cyanogen products thenceforth had a 
vast arena for employment; and all substances containing cyanogen 
became of great interest industrially. In this manner, the purifying 
material from gas works came into demand ; and now, on account of 
the prussian blue which it contains, it must be classed among the 
valuable bye products. 

Researches were then made on gas works with the object of recover- 
ing as much as possible of the cyanogen which is not retained by the 
purifying material. Todo this it was necessary to find special methods 
for extracting the cyanogen elsewhere than in the purifiers. The pro- 
cedure to be followed was pointed out in the old patents of Kuublauch 
and of Rowland. These two processes aimed chiefly at the formation 
of a soluble ferrocyanide ; and at some works in England the method 
was practically applied. The economical results were not, however, 
such as to warrant an extension. 

Meantime, I was successful in devising, at the Dessau Gas Works, 
belonging to the German Continental Gas Company, another method 
of extracting cyanogen from illuminating gas. It was afar simpler 
method. The principle of the process is the elimination of cyanogen 
by the aid of the ammonia present in the gas, by intimate contact with 
a concentrated solution of an iron salt, and the formation thus of an 
insoluble double salt. Practically the process is carried out in the fol- 
lowing manner : The, gas, immediately after it leaves the Pelouze and 
Audouin condenser, is passed into a special mechanical washer of the 
‘* Standard” pattern. This apparatus comprises four or five separate 
compartments, which are traversed by the gas in the reverse direction 
to that taken by the solution of the iron salt. The chemical reaction 
which takes place is as follows: The last compartment of the washer 
(i. e., the compartment from which the gas leaves the apparatus) is 
filled with a freshly prepared concentrated solution of sulphate of iron 
in water. After six to ten hours, during which the gas is passing 
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through, the sulphate of iron is completely converted according to the 
following equation : 
FeSo, + H,S + 2NH; = FeS + (NH,), SO,. 
The sulphate of iron is thus converted into an equivalent quantity of 
sulphide of iron ; and the filtrate no longer contains iron, but consists 
essentially of a solution of sulphate of ammonia. When this reaction 
is completed, the mixture in the compartment in question contains 
only traces of cyanogen. The contents of this compartment then pass 
into the next compartment, in which another change takes place. The 
ammonia and the cyanogen of the gas form with the sulphide of iron 
an insoluble double salt of ferrocyanide and ammonia, while the 
sulphuretted hydrogen again becomes free, and is partly carried by 
the gas out of the washer and partly left in the product of the reaction 
a3 sulphide of ammonia. The following-formula shows the chemical 
reaction : 
2FeS + 6NH,CN = (NH,), Fe, (CN), + 2(NH,, S. 

This reaction continues in the remaining compartments up to the 
last one, by which the gas enters the washer, where it is complete. 

Tue effect of the cyanogen and ammonia on the sulphide of iron, 
which is formed in the first instance, becomes apparent in the color of 
the liquid in which the reaction occurs. In the first compartment (in 
which is the solution of sulphate of irom), the liquid is deep black ; in 
the following compartments, proceeding towards the gas inlet, this 
hue gradually gets lighter ; in the last compartment it becomes yellow- 
ish green. 

The product, as it leaves the washer, isa liquid mud, which is either 
sold in that condition, or subjscted on the works to another change. 
This mud or sludge, as it leaves the cyanide washer, contains cyanogen 
in amount ¢quivalent to about 20 per cent. of yellow prussiate ; while 
the ammonia present in it varies between 6 and 8 per cent. (7. e, the 
sludge is ammoniacal liq vor of from about 27 to 37 ‘* ounces ” strength). 
The ammonia which has not been utilized in the absorption of cyano- 
gen passes through the cyanide washer, and should be absorbed as 
hitherto by the special ammonia washer. Clearly this process lightens 
the work of the ammonia washers. 

It may be added that the absorption of cyanogen, according to the 
above method, need not take place at a fixed low temperature. On the 
contrary, the reaction occurs with even greater vigor in the warm, 
with gas which has not been cooled. Consequently, in planning new 
installations it is beneficial to put the water or tubular condensers on 
the outlet of the cyanogen washer, and to connect the latter to the out- 
let of the Pelquze tar extractor. 

Proceeding now tothe working up of the sludge. It is boiled until 
the uncombined or free ammonia is distilled off ; the distillate is con- 
densed in a condenser to am noniacal liquor containing 5 to 6 per 
cent. of ammonia (i. e , of about 25 ‘‘ ounces” strength), or it is mixed 
with the works’ ammoniacal liquor. The sludge which remains in the 
still then consists only of a, mixture of an insoluble double salt of 
ammonium cyanide and a solution of sulphate of ammonia. It is 
transferred toa filter press. The liquid expressed is merely a 10 per 
cent. solution of sulphate of ammonia, which is suitably evaporated to 
make sulphate of ammonia fit for the market. The cake which re- 
mains in the press coutains about 30 per cent. of prussian blue, and 44 
per cent, of yellow prussiate ; and it 1s salable in that condition. 

Sulphate of iron is the only chemical product required for the ap 
plication of this process; and, as it is readily obtainable every where, 
the process becomes peculiarly simple. For every 100 pounds of prus 
sian blue recovered, 200 pounds of sulphate of iron are needed. The 
apparatus likewise requires only the simplest attention—say, from one 
to two hours’ time per diem according to the gas passed through it— 
spent on filling, emptying, and recharging the compartments of the 
washer, The yield obtained by the process depends primarily on the 
quality of the coal employed, and secondarily on the temperature of 
carbonization. 

Experience shows that English coals contain the most cyanog 


The direct advantages offered by the process are the simple extraction 
at little cost of the whole of the cyanogen in a form which is very 
valuable. Apart from these, there is something to be said as to the 
great indirect advantages which it affords to gas works. One of the 
indirect advantages of this process of extraction by means of a liquid is 
that it materially assists the purifiers in the removal of sulphuretted 
hydrogen. This is due to the fact that, previously, the iron iu the puri- 
fying material (oxide) was of use quite as much for the production of 
blue, while now, as .cyanogen is no longer present in the gas which 
enters the purifiers, the 1ron is entirely available for the retention of 
sulphuretted hydrogen from the gas. It has been proved at various 
gas works that the purifiers have been considerably relieved after this 
process has been introduced on the works. 

It has already been stated that cyanogen possesses the property of 
decomposing freshly formed sulphide of iron, and thereby liberating 
sulphuretted hydrogen. This chemical property of cyanogen clearly 
is singularly inconsistent with gas purification as hitherto conducted ; 
as it obstructs the absorption of sulphuretted hydrogen by the purify- 
ing material. The spent oxide can be readily reduced to a solid sub- 
stance containing 60 per cent. of sulphur. Though free from blue, 
this spent oxide is not worthless, as it can be profitably disposed of for 
the manufacture of sulphuric acid. 

Another advantage of the process worth consideration is that the 
gas which passes into the distributing system will now be completely 
deprived of cyanogen. From the hygienic standpoint, this result 
must be regarded as particularly beneficial. Illuminating gas which 
has not been subjected to any process for the extraction of cyanogen 
contains as much as 1 ounce of hydrocyanic (prussic) acid per 1,000 
cubic feet. On the other hand, gas from which the cyanogen has 
been abstracted does not injure the drums of wet meters, nor the sheets 
of gasholders, as is frequently the case, as the blue stains which are 
readily found on the plates indicate. Further, water or liquor re- 
moved from gasholders loses in great measure its poisonous qualities, 
which are due to the cyanogen dissolved. 

The working figures of the German Continental Gas Company, and 
of other gas works which have already adopted the process, show that 
it may be truly stated that the process offers gas works a practical 
means for improving the purification of gas, and for obtaining simul- 
taneously a bye-product which is valuable and readily disposed of. 








A New Coal Calorimeter. 
ianttilisicae 
By Mr. S. W. Parr, in Jour. Am. Chem. Soe. 

In the study of combustibles and in all tests connected with fuels no 
data is of any value that does not go back to the thermal units involved. 
This fact itself is not new, but its application, especially in technical 
work, has had a marked increase in recent years. This increase has 
come about in spite of, rather than because of, the instruments avail- 
able for the determination of heat units. It is not necessary here to 
describe the difficulties and defects connected with existing calorimeters, 
more than to note perhaps the two extremes—viz., the L. Thompson 
calorimeter on the one hand, which admits of results varying by 15 per 
cent. from the truth, and the high pressure bomb on the other, which, 
while accurate, requires an elaboration of apparatus and skill in man- 
ipulation not conducive to the wide use it deserves. 

The calorimeter here described has the advantage of operating with- 
out an oxygen gas supply ; its manipulation is simple and the extrac- 
tion of the heat rapid, owing to the compact mass in which the heat is 
generated. It is especially adapted to soft coal, and while designed for 
technical purposes its factor of error is well within 0.5 per cent., mak- 
ing its results, therefore, easily comparable with those obtained by the 
Berthelot or Mahler bombs. The principle involved in the process de- 
pends upon the liberation of oxygen from such a compound or chem- 
ical as shall in turn absorb the products of combustion, thereby avoiding 





For instance, at one works where only English coals are carbonized, 
the mean quantity of cyanogen recovered by the sludge corresponds to 
7.4 ounces of yellow prussiate per 1,000 cubic feet of gas. Another 
plant, where a mixture of English and Upper Silesian coals is employed, 
shows a yield of 6 ounces per 1,000 cubic feet. A works where only 
Silesian coal is carbonized obtains about 4 2ounces. Coal from the Saar 
basin gives a yield of from 4 to 4.5 ounces per 1,000 cubic feet ; while 
coal from the north of France gives 4 to 5 ounces, and that from the 
east about 4 ounces. In general, it may be taken that the minimum 
production on a gas works will be 3.5 ounces, and the maximum 8 
Ounces per 1,000 cubic feet of gas. 





the ity of providing conduits for the gases. A chemical which 
admirably meets these requirements is sodium peroxide. Its operation 
may be illustrated by the following experiment, which was one of the 
first used to determine the adaptability of this chemical. A sample of 
combustible and sodium peroxide in suitable proportion was placed in 
a short, heavy, copper tube with close fitting screw plugs at each end, 
and the contents thoroughly mixed by shaking. The bomb was then 
held in the flame of a Bunsen burner till ignition was effected. Upon 
cooling and opening it was found that no pressure of gas was present, 
and on dissolving out the fused mass the combustion was shown to be 
complete. The instrument ultimately employed for utilizing these con- 
ditions may be best shown by an outline sketch. 
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A (Fig. 1) is a copper vessel of a little over two liters’ capacity, insu- 
lated by two outer vessels of indurated fiber, B and C, so placed as to 
provide further insulution by the air spaces b andc. The cover is 
double to correspond with an air space between, the two parts being 
connected for convenience in handling. The cartridge D has an inside 
capacity of about 25 cc. It rests on a pivot below and extends through 
the covers above and has a small removable pulley at the end. Tur- 
bine wings fastened to spring clips are placed on the cartridge, and a 
short cylinder Z, open at both ends, is provided for directing the cur- 
rent set up by rotation of the vanes attached to the cartridge. 

The vanes are so set as to deflect the currents downward first along 
the cartridge and then up aleng the outside of the cylinder. The 
stem G of the cartridge is so arranged as to permit the passage of a 
short piece of No. 12 copper wire (Fig. 2). It is, moreover, provided 
with a valve D at the lower end which prevents the es- 
cape of the enclosed air when heated by the combustion 
of the charge. The two ends B and C of the cartridge 
screw on. The process then is as follows: 1 gram of coal 
ground to pass through a 100-mesh sieve and dried in the 
oven as usual at 105°-116° is put into the cartridge, 16 to 
18 grams of sodium peroxide are added, the top screwed 
on and the whole shaken to thoroughly mix the contents. 

The peroxide varies somewhat in fineness. It should 

practically all pass through a 25-mesh or 1 mm. sieve. 

After tapping the cartridge to settle the charge in the bot- 

tom, it is placed in the can and 2 liters of water added, 

the temperature of the water being 3° or 4° lower than the 
temperature of the work room. The pulley is connected 

by string to a small water or electrical motor giving about 

50 to 100 revolutions per minute to the cartridge. When 

constant temperature is reached, the reading of the ther- gas 
mometer is taken and the hot wire is dropped through the 

valve into the charge which is at once ignited and burns 
completely in two or three seconds. The extraction of the 
heat is effected in about five minutes, The reading of the 
maximum temperature is taken and the calculations made 
as follows : 

First.—A correction factor is needed for the hot wire. 
The average of many determinations on various lengths 
up to 2 inches establishes a fairly uniform factor of 0.012° 
C. or 0 021° F. per 4 inch of No. 12 copper wire. In this 
work the lengths used have been }inch and #inch and 
the correction factor for the wire has been 0.006° and : 
0.009°. Fig. 2. 

Second.—A correction is made necessary by reason of the heat re- 
sulting from the combination of the products of combustion, carbon 
dioxide and water, with the chemical employed. This heat of com- 
bination causes an excess over and abové the actual heat of combus- 
tion, amounting to 27 per cent. of the total indicated heat. Hence, 











this correction must also be applied in the calculation. The method 
then of calculation will be as follows: Supposing a centigrade scale to 
have been used used, if C‘ represents the total indicated calories, C the 
actual calories due to combustion, ¢ the rise in temperature, and w the 
water employed, then C’ = (¢—0.012°) x w, 
JC ae 

mii a 
C = (t—0.012°) x w x 0.73. . 
In case a Fahrenheit thermometer is used the temperature of correc- 
tion for 4 inch wire is 0,012° and the final result is B.T.U. per pound of 
coal instead of calories. Of course with a centigrade thermometer the 
ultimate reading is changed from calories to B.T.U. by multiplying 
the calories obtained by 1.8. 

A word of explanation is necessary as to the method of arriving at 
the factor for the heat of absorption of the products of combustion. 
The two elements concerned are carbon and hydrogen. For the car- 
bon dioxide resulting from the combustion of the former, the correc- 
tion factor is easily determined. Pure sugar carbon is prepared and 
run in the calorimeter as above described. The average of a number 
of such determinations gave a total calorific result of 11,084. Now 
taking as the accepted figure for the heat of combustion of carbon in 
calories, 8,080, we have therefore an increase of 3,004 calories due to 
the heat of absorption of the carbon dioxide by the chemical. By com- 
putation this is found to be 27.1 per cent. of the total indicated heat, 
Now as to the heat due to the absorption of water from the combustion 
of hydrogen the problem is not so simple. The burning of sugar 
affords no indication, for seemingly other compounds than water are 
formed and, as in the case of sugar burned in the bomb calorimeter, 
while the results are constant and repeat themselves with exactness, 
they vary so widely from the theoretical data as to make it evident 
that the combinations do not proceed in a simple manner. Naphtha- 
line does not afford a factor, chiefly owing to its volatility and con- 
sequent faulty combustion. The liberation of a known weight of 
water in the interior of the cartridge gave very indifferent results, the 
waier not disseminating throughout the peroxide but incrusting itself 
in a moist mas. Many other methods were tried with the result that 
so far at least it has been necessary to fall back on empirical data ob- 
tained from burning widely different varieties of coals and checking 
the same coals by combustion in standard bomb calorimeters. The 
following table gives the results thus obtained, using coals varying in 
their ash content from 3 to 32 per cent., and in water from 1 to 14 per 
cent. Also as wide a variation in the character of their hydrocarbons 
as possible, using a cannel coal—Pennsylvania gas coal, a lignite and 
soft coals from widely separated districts in Illinois. Supposing the 
factor for absorption of water formed from a given weight of hydrogen 
to be approximately the same per cent. of total heat evolved asin the 
case of carbon dioxide, viz., 27 per cent., and applying this factor 
thronghout, we have the following results obtained by running 
parallel combustions in a standard Atwater or Mahler bomb calori- 
meter and the sodium peroxide apparatus. In a number of samples 
the process was conducted in both the Atwater and Mahler bombs. 
The instruments, however, checked so closely that this practice was 
not continued throughout the tests.. The proximate analysis is in- 
cluded in the table in order that the wide variations in the character of 
the coals may be indicated (see table). 

A few facts should be noted : 

(a) It has been discovered after most tedious experience that a com- 
parison of calorimeters should be made at approximately the same 
time. For example a series of calorific determinations made on finely 
ground samples on May 12, 1900, were found to give a reading 2.4 per 
cent. less on July 12, 1900. It was necessary.to repeat practically all 
the above determinations on this account, all results showing a slow 
deterioration in the finely ground samples. This subject will receive 
further attention later. 

(b) In the table it should be noted that the first five samples are from 
the same mine and vary but slightly in composition. ‘fhe particular 
p'trpose in introducing this series was to note if the calorimeter would 
differentiate between such small variations in the inert material, the 
ash and water. 

Tabulating the results with reference to these inert materials and giv- 
ing simply the calorimetric reading for each we have : 

Total of Water and Ash. 
13.79 per cent. 
11.80 ni 


and 


or 


12,214 B'T.U. 
12,286 ** 
987 
11.45 sg 


14,02 ms 12,056 
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Volatile 
Kind of Coal, Moisture. Combustible. 

216 Carterville, Ills., mine run.............. 4 87 34.11 
217 by © waeled NGi8 2.5.6.2 4.66 33.99 
218 = * ” Or ais causes 4.31 35.12 
220 " - " Oh eS de adss 4.86 33.26 
221 i ‘* dust from washer. ..... 5 50 32 97 
SIR CI, BIG, POO CORE os hn csc cece ccacece 7.27 35 76 
227 Farmington, Ills., mine run............ 11.22 35 93 
228 Pennsylvania gas coal.................. 0 92 36 66 
229 Kentucky cannel coal. .............. 0.99 32 33 
SED EOE WN on. ccc cia ciccesiccee 14.56 43 82 


-———B.T.U. per Pound Air-Dried Coal.-—-— 
Variation from 





















Fixed Bomb New Standard Bomb 
Carbon. Ash. : Sulphur. Calorimeter. Method. in Per Cent. 
52.17 8.85 0.85 12,205 12,214 +0.07 
54 21 7.14 0.74 12,289 12,286 0.00 
55.01 5.56 0.87 12,914 12,934 +0 08 
55.29 6 59 1.15 12,355 12,345 —0 08 
53 OL 8 52 1.16 12,384 12,336 —0 39 
42 96 14.01 3 89 11,025 11,064 +0.35 
36.60 16 25 3 98 9,986 10,018 +0 32 
58 94 3.46 1.40 14,270 14,275 0 00 
3435 32 33 1 07 10,313 10,328 +614 
29 30 12 32 +a 8 316 8,378 +0.74 








(c) It has already been mentioned but attention should again be called 
to the fact that with the calorimeter it is necessary to operate on th+ 
oven-dried sample for the reason that the water, if left in the sample. 
gives off heat in combining with the chemical ; hence, a gram sample 
is weighed and dried in the oven, or if the per cent. of moisture is 
known, an oven dried sample may be weighed out, making allowance 
for the water. No other conditions vary the results. About 17 times 
the weight of coal is the best amount of peroxide to insure complete 
combustion, but variations from 16 to 20 times the amount do not ap- 
preciably vary the results. Indeed, with careful work and a good ther- 
mometer the instrument repeats ‘ts own results fully as closely as the 
bomb calorimeters. The usual practice, moreover, las been to work 
with half gram samples, using a measured quantity—8 to9 grams of 
peroxide. With a suitable room and reas mable precautions as to tem 
perature of both room and water employed, exceedingly constant and 
satisfactory results may be obtained which should vary less than 0.5 
per cent. from the best figure obtainable with a standard instrument. 








The Production of ‘an Artificial Light of the Same 
Character as Daylight. 
caimcesiilliaieas 

In a paper read by Messrs. Arthur Dufton, M.A., and Walter M. 
Gardner, before Section A, at the Bradford meeting this year of the 
British Association, the authors said : 

It is a matter of common experience that many colors alter in appear- 
ance when seen by artificial light. The extent to which colors may 
vary under different illumination is perhaps not commonly known, but 
is well illustrated by the range of. dyed cloths exhibited. Amongst 
other patterns, one which is green by daylight becomes red-brown by 
gas light ; a violet changes to purple ; a grey to heliotrope ; a shade of 
tan to a brick-red. Particularly striking is a pattern woven from spec- 
ially dyed yarns, which appear a uniform green color by daylight, but 
which is figured by gas light. Seen by the light of the electric are, the 
patterns show similar but less marked changes. 

It may be of interest to indicate briefly how such peculiar changes of 
color arise. The color of a body depends, in the first place, on the 
nature of the incident light. In monochromatic red light a red appears 
much the same as in daylight, but a yellow changes to red, a green is 
almost black, while blues and violets become red. 

Gas light shows a continuous spectrum from red to violet, but com 
pared to daylight is of a strong orange color due to an excess of rays in 
the red, orange and yellow. It does not, however, necessarily result 
that all colors appear redder by gas light. It is, indeed, well known 
that the majority of colors change little by gas light. This is due to 
the adaptability of the eye ; if the light becomes redder the eye becomes 
less sensitive to red ; if the light is deficient in green the eyes become 
more sensitive to green. Persons working by gas light soon cease to 
notice its intense orange color. It results that a grey produced by mix- 
ture of black and white appears grey under any illumination, and 
simple colors, such as reds, oranges and some greens giving light con- 
fined practically to one part of the spectrum, undergo little change. 

Generally, however, the color of a body is due to a mixture of light 
from different parts of the spectrum. All violet colors are trans- 
parent, not only for violet but also for blue and red light ; all blues 
transmit not only blue, violet, and green light, but also more or less 
red. Consequently, whenever a blue or violet is used in the pro- 
duction of what is called by artists a ‘‘ tertiary ” color, the general re- 
sult is a color having bright bands in different parts of the spectrum. 
A mixture of red, blue, and yellow to produce a neutral grey wi!] show 













































Generally colors become redder under artificial light. This is due 
not merely to the redder character of artificial lights as compared with 
daylight, but to the peculiar transparency of coloring matters for red 
light. Among reds and yellows, we have many theoretically perfect 
coloring matters—a perfect yellow being one having sharp abserption 
in the violet and blue, and perfect transparency for green, yellow, 
orange, and red rays. A perfect blue would be transparent for violet, 
blue, and green, and opaque for the rest of the spectrum. Apparently 
such a blue can only be obtained by means of cupric salts. All other 
blue dyes and pigments we have examined agree in being more or less 
transparent for red light. Even -greens transmit some red. This 
peculiar transparency of colors for red light is of primary importance 
in color matching. All dyers know how persistent is the tendency to 
the development of the red in the production of compound shades. 

The need of an artificial light which should so closely resemble day- 
light as to show colors in their true relationship has long been felt by 
workers in color. At present the electric arc light is largely used for 
color work, but, as we have seen, it is far from satisfactory. 

The peculiar character of daylight is due essentially to the modifica- 
tion produced by the atmosphere in the light from the sun. Light 
from a north sky as usually adopted for color work is deficient in red, 
orange, and yellow rays, and consequently the light from a clear 
north sky is intensely blue. 

Starting with the electric arc light as being nearest daylight in char- 
acter, the authors attempted to imitate by direct absorption the effect 
produced by scattering in the atmosphere. 

The-light of an are lamp consists of two distinct parts: (1) The 
light from the glowing carbons; (2) the light of the arc itself, charac- 
terized by its richness in violet rays. In lamps of the enclosed arc 
type the length of arc is increased, and consequently such lampsgive 
a sight richer in violet rays. Although arc lights vary somewhat in 
the proportion of violet light, they all agree in being richer than day- 
light in the amount of red, orange, and yellow rays, compared with 
the amount of green and blue. Owing to the peculiar transparency of 
colors to red light already noticed, it is of primary importance that the 
proportion of red light should be carefully adjusted. Small variations 
in the amount of violet light are of minor importance, owing to the 
eye being less sensitive to such rays, and also because in mixing colors 
there is not the same tendency to develop a band of violet as we have 
seen occurs in the red, since yellow colors generally have complete 
absorption in the violet. 

The required absoption of the less refrangible rays can be effected 
by means of the cupric salts. A solution of copper sulphate shows 
strong absorption at the extreme red of the spectrum, the absorption 
extending with diminishing intensity into the green. 

For practical purposes the light from the arc is modified by passage 
through pale blue glass colored by means of copper. This colored 
glass may conveniently take the form of a globe replacing the ordi- 
nary globe of the arc light. 








The Weakest Links in Engines and Boilers. 
ee . 

Engineering, in editorial mention of the annual report presented by 
Mr. Michael Longridge to the Engine, Boiler and Employers’ Liability 
Insurance Co., Limited, of England, says that it contains, as usual, some 
instructive ts on the accidents occurring during the 12 months, 
to machinery insured by the Company. In the case of steam engines 
83 per cent. of the accidents were due to weakness or faulty design, 32 
per cent. to accident, and 18 per cent. to negligence of owners or at- 








bright bands in the red and green—complementary colors, resulting in 
& proportion of white light. According to the exact position and in- 
tensity of these bands the grey will beccme redder or greener or may 
even remain unchanged by gas light. 








tendants, whilst the remainder are classified as arising from wear and 
tear. With gas engines, on the contrary, no less than 40 per cent. of 
the accidents.arise from negligence, and but 14 per cent. from weakness 
| or bad design or workmanship. The enormous difference between the 
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percentage of accidents directly due to negligence in the two classes of 
motor is mainly, no doubt, due to the fact that gas engines are very 
largely in the hands of men. with little technical knowledge, and the 
negligence arises as much from ignorance as anything else. The fol- 


lowing table shows what parts of the engines have been most liable to 
breakdown : 


Numbers Dur- 
During ing Previous 
1899, 1 


7 Years. Total. 
Valves and valve gear.............0000 soe 44 456 500 
Air pump buckets and valves.............. 0 209 218 
ROBERN so Sosa dhiewesicnk oe deere ccenes . 16 427 443 
Cylinders, valve chests and covers......... 14 95 109 
oe ae ee 16 262 278 
Columns, entablatures, bedplates and pedes- - 

WRK ccihaniusdacsasee uk meas eoreenen Os 12 184 196 
Parallel motions, links and guides ........ 8 130 138 
ON HRIE ois sip oss arte is veo Seah wiaOee 8 125 133 
LIE OAR 5.256: Kaliwesacaiiactd 10 42 52 
Piston rod crossheads ............00.see00 7 58 65 
RUMORS An alnnisinns ccurmcaren<b bie ciesioan Deletes 10 64 7A 
Air pumps and condensers..............+.. 4 48 52 
BAIR iin Rises ccc swncsan teaneewerS ropes 2 50 52 
ROT POR os so big cess osivecinnkedirsics 9 63 72 
oe ty ary ie eee ee 0 33 33 
MOU gos ScaSacae a Siessateasn news aesGne ae 4 147 151 
MINER oo sscbikisig se Sio(Ore BAU rO OIE a siese B 48 5L 
IUORHONS IN DERING.... 6 550356560 Secor wen 1 26 27 
Beams and side levers............°...0.00. 1 32 23 
OE oon isc so beieu eu Sicnud oho aise Sisto w aes 0 33 33 
Total wrecks, cause unknown............. 0 6 6 
Second motion shafts..............2..00085 0 3 3 
BEAR GUIVANE PODER 6 6 6.55556 6d sh ozvisiss news 0 3 3 

178 2,534 2,712 


The most gratifying feature of the list is the continued decrease in the 
failures of spur gearing. This, however, is not to be attributed to any 
improvement in the manufacture ; but mainly to the fact that rope 
gearing is being used instead, in spite of its smaller efficiency, since 
the greater security afforded fully offsets the greater loss in friction. 


Valves and valve gear still maintain their bad pre-eminence as the 
This is particularly the case 
with Corliss engines, where the number of separate pieces is numer. 


Simpler forms of 


most delicate portions of steam engines. 


ous, and the constant jar loosens nuts and pins. 
valve gear are, however, by no means exempt from failure, and Mr. 


Longridge instances an engine with piston valves in which one of the 
cotters securing a valve to its rod came out and caused asmash. For_ 


tunately accidents to valve gear have seldom very serious conse 
quences. The air pump failures during the year were much fewer than 


usual, so it is to be presumed that builders are at length taking to 
heart Mr. Longridge’s repeated exhortations to them to abandon the 
use of packing rings on the buckets, to place the pumps in accessible 
positions, and so far as possible to do away with all loose parts inside 


the pump barrel. Indeed, as Mr. Edwards has shown, it is quite pos 
sible to construct efficient air pumps with absolutely no loose parts in 


side the barrel since packing rings are unnecessary, the bucket can be 
riveted to its rod, and foot valves and bucket valves may be entirely 
dispensed with, leaving only the head valves, all loose parts of which 
are or may be outside of the barrel, Air pumps are but too frequently 
placed down below the engine room floor, where they soon get in a 
filthy state, making an examination of them a very unpleasant under- 
taking, and if under these conditions the pump has any loose interior 


parts a breakdown is generally only a matter of time. 


Most of the failures to cylinders and valve chest seem to have arisen 
Frequently such 
old engines have large flat surfaces, to the strength of which theory 
gives little guidance, unless the pressures producing the strain are 
alternating, and even then the effect of casting and temperature strains, 


from the use of high pressure steam in old engines. 


and of stiffening ribs, is very difficult to estimate. Experience accord 


ingly is the only guide available, since these plates, exposed to a steady 
pressure, are safe with loads in excess of those dictated by the mathe- 


matical theory of elasticity. The safe working pressure is conse 


quently largely a matter of opinion, and the mill owner wishing to at 
once increase his power and diminish his coal bill is naturally some- 
One cylinder accident of a somewhat unusual nature 
An engine fitted with a jet condenser 


what optimistic. 
is recorded by Mr. Longridge. 
had to be stopped unexpectedly, and the engineman, in his hurry, for 


got to shut the injection cock or destroy the vacuum. The water 





accordingly accumulsted in the condenser and passed up the exhaust 
pipe into the cylinder, causing a smash when the engine was restarted. 
Another curious accident is recorded by Mr. Longridge. A rod 1} 
inches in diameter was secured by a cotter 1} inches long by 4 inch 
wide; the cotter hole was square ended, and extended to within $ inch 
of the end of the rod. Breakage occurred by a plug of metal being 
forced out of the end of the rod, back of the cotter hole, the surfaces 
sheared through being 1.4 times as great as the cross section of the rod 
through the cotter hole. This accident illustrates the wisdom of 
piercing co‘ter holes.*especially those with square ends,'not too near the 
end of arod. The distribution of stress at the corners of such a square 
ended hole must be very unequal, and a crack once started is likely to 
proceed. ‘ 

Failure of foundations seems to have been the principal cause of 
broken bedplates, and the like. Oil from the engines gradually soaks 
into the foundations and disintegrates the mortar. Apparently this 
occurs both with lime mortars and cements, though more definite ia- 
formation as to the oil resisting qualities of the latter materials would 
be of value. In new engines oil can be prevented from leaking into 
the foundations by casting suitable lips on the bedplates and connect- 
ing the oil channels thus formed to a proper receiver? 

Coming to boilers it has to be noted that almost every accident is 
now seen to be due to preventible causes. The Board of Trade inves- 
tigations are having a wonderful educative influence, though no doubt 
for some years to come we shall continus to find in the reports in- 
stances of almost criminal recklessness and ignorance. Generally 
speaking the small steam user is the worst offender, but as time goes 
on, the gas or the oil engine will more and more be substituted for the 
steam engine where but moderate amounts of power are needed, and 
this substitution of one motor for the other will of itself do much to 
diminish the number of boiler explosions. Neglect and ignorance will 
doubtless be still responsible for many smashes, but the injury to per- 
sons and the danger to the public will be substantially diminished. 
The annual statistics show clearly that makers and users of steam 
boilers are on the whole more careful than formerly, even although 
the Board of Trade reports classify under the head of ‘ Boiler Ex- 
plosions” many accidents to steam pipes, heating keirs, and the 
like, , 

The salutary effect of the fines imposed in certain instances by the 
Board of Trade on the owners of exploded boilers is amusingly illus- 
trated in Mr. Longridge’s report. A farmer, making occasional use of 
a small vertical boiler, proposed the latter for insurance, stating that 
he had had the boiler insured in previous years in another company ; 
but had been so worried by the demand made that a weak manhole 
should be strengthened that he had dropped the insurance for two 
years. Learning, however, of the penalties to which he was liable if 
the boiler exploded, he ‘had come to the conclusion to strengthen the 
boiler and to propose it anew for insurance. The strengthening was 
effected by the farmer himself with more ingenuity than knowledge. 
A couple of cart wheel tires were cut up into three strengthening 
bands, the ends bent to form lugs, and these rings passed round the 
boiler and tightened up with 3 inch bolts through the lugs. The com- 
pany refused the insurance, as an examination showed the boiler to be 
unsafe for the pressure demanded. 

A comparatively new department of the company’s business is 
the inspection and insurance of electromotors. The accidents to these 
appear to be mainly due to careless handling, the motor being started 
too quickly, so the consequent excessive current burns out the arma- 
ture. Several switches have been devised to prevent this. The use of 
a water resistance, which is gradually cut out by means of a screw 
gear, is simple and effective when the aticndants can be relied on to 
make use of it. Since, however, it is essential that a second switch 
should be provided, enabling the motor to be quickly stopped when 
necessary, there is always the risk that to save the time and trouble 
needed to cut out the water resistance with the screw gear, the work 
man may, after a stoppage, neglect to cut in the water resistance 
again, and make use of the stopping switch for starting the motor. 
Certain forms of motor switches are, however, available. in which the 
breaking of the motor circuit automatically cuts in all the starting 
resistances, and these can then only be cut out gradually in starting 
the motor. Coal miners in particular seem extraordinarily reckless in 
their abuse of motors. Possibly part of this is malicious, since the 
advent of the “iron man” has been far from welcome to the short- 
sighted pitmen. In one case reported by Mr. Longridge no switch 
whatever was used in starting the motor, the cables being merely 
hooked on for starting and unhooked for stopping. Other cases of 
abuse of motors arise entirely from ignorance. The electromotor being 
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new to him, the attendant is half afraid to touch it for fear of doing 
mischief, and consequently neglects to keep the commutator clean. 

Small motors have been much improved in efficiency of late years. 
Two of 4 brake horse power tested for Mr. Longridge showed an 
efficiency of 71 and 72 per cent. respectively, whilst with a motor of 3 
brake horse power the excellent figure of 88 per cent. was obtained. 
The average of 14 small motors, ranging from }to 11.3 brake horse 
power, was over 80 per cent. When used for driving printing presses 
it seems that motors are frequently overloaded momentarily, the cur- 
rent in one case varying between 4 and 17 amperes, the maximum in 
tended by the designer being 8 amperes. As, however, the cycle was 
repeated 17 times a minute, the motor, we gather, was not overheated ; 
and, indeed, the watt meter showed that the average load on the motor 
did not differ much from what it should have been. 

A number of engine trials were made during the year. In one case 
the trial was intended to ascertain the benefit derived from jackets. 
The engine was a compound Corliss jet condensing engine, having 
the cylinders 19.31 inches and 38 inches in diameter by 4 foot stroke, 
and the designed revolutions were 65 per minute. The ends of the 
cylinders were jacketed, as well asthe barrels. The boiler pressure 
on the jacketed trial was 148 pounds per square inch, and on the other 
147 pounds. In the former case, the steam used was equivalent to 
13.21 pounds per indicated horse power per hour, and in the trial with 
jackets cut out, 14.55 pounds per hour. The efficiency relative to that 
of an ideal steam engine (Rankine’s cycle) was 59.8 per cent. in the 
jacketted trial, and 56.8 percent. in the other. These are the best re. 
sults recorded in any of the trials made by Mr. Longridge during the 
year. 








Systems and Apparatus for Light and Power Distribu- 
tion.—No. I. 
—— 
{A paper read by Mr. C. P. SteINMETZ, at the Convention of the Asso- 
ciation of Edison Illuminating Companies. | 


It is with some hesitation that I undertake to speak on the problem 


"of power distribution for lighting before an assembly of men who have 


made the solution of this problem their life work ; but while I cannot 
expect to offer much that is new, I shall endeavor to consider the prob- 
lem from a somewhat different point of view. Having designed very 
many machines and apparatus of all kinds, watched their operations 
personally or with the eyes of others, and studied their nature theoreti- 
cally and experimentally, I shall try to discuss in the following the 
nature and behavior of those apparatus which are of interest to you. 

As you know, there is a considerable difference between satisfactory 
operation and unsatisfactory operation. A machine may be satisfactory, 
that is, it fulfills all the guarantees asked by the customer and given 
by the manufacturer, and when properly handled and taken care of, 
under reasonably fair conditions, it does its work and does it well. But 
the more you become familiar with it, the less you are confident that 
you can rely upon it in any emergency, and that it will not go back on 
you just when you need it most. That is the feeling experience has 
given me regarding 60 cycle converters, for instance. Other machines 
again, the longer you operate them the more confident you become that 
you can rely on them under any conditions, normal or abnormal. This 
different behavior is inherent in the type of apparatus, equally good de- 
sign and construction presupposed. 

I shall not reopen the question of alternating or continuous current 
distribution, since for your class of work experience has pretty well de- 
cided in favor of continuouscurrent for most cases, and relegated alter- 
nating current to pioneer work in outlying districts. The usual system 
of light and power distribution in larger cities is the continuous cur- 
rent Edison 3-wire system, supplied from a number of stations located 
in the centers of distribution, and operating direct connected units, or 
pairs of 125-volt face commutator machines. This type of machine has 
the advantage of being more economical in space than any other type, 
and thus is specially suited for this class of work, where 125-volt 
machines are used ; when using 250-volt machines, the carbon brush 
Separate commutator type is generally employed. 

Series arc lighting is done by belt-driven arc machines ; outlying dis- 
tricts are supplied with alternating current by belted or oczasionally 
direct connected alternators. In these stations the storage battery has 
been successfully introduced. It increases the station capacity by sup- 
plying power during the peak of the load, increases the economy by 
permitting to shut down smaller stations during times of light load, in- 
creases the economy by permitting to shut down‘smaller stations during 





times of light load, increases the distance feasible for power supply, and 
permits an almost unlimited supply of current for a short time. In this 
class of service, where abuse of the battery can be avoided, its deprecia- 
tion is moderate, and its low efficiency, which probably does not exceed 
70 to 80 per cent. is no serious objection, since the battery receives power 
when there is a surplus and returns it when power is most valuable. 
The lesser economy of operating a number of. smaller stations in un- 
favorable locations led to the desire of generating the power in one large 
station in favorable location outside of the city, by steam or water 
power, and distributing it to the sub-stations. The power is generated 
in one station by a number of large direct connected 3-phase alternators, 
transmitted at high voltage to sub stations, and there transformed or 
converted into the different forms of power required, low voltage, con- 
tinuous current for the main distribution, alternating for outlying dis- 
tricts and pioneer work, and constant current for are lighting. 

The first and most important question to be considered is that of fre- 
quency. Incandescent lighting is feasible at 30, and satisfactory at 40 
cycles. Arc lighting 1s feasible at 40, and satisfactory at 60 cycles, but 
still better at 125 cycles. Rotary converters are feasible at 60 cycles, 
but perfectly satisfactory only at 25 cycles. In direct connected slow 
speed alternators the lowest frequency is the most desirable. Where a 
continuous current network is an important part of the system, and 
even where only a noticeable part of the power is to be transformed to 
continuous current, the rotary converter is the most efficient and re- 
liable apparatus for use. A number of converters are in satisfactory 
operation at 60 and even 66 cycles, under favorable conditions as re- 
gards steadiness of power supply, low resistance of transmission line, 
careful attendance of commutator and brushes, etc. The converter, 
however, is essentially a commutating machine like the continuous 
current generator, differing therefrom only in so far that it must run 
in synchronism withthe alternating supply current. 

The most essential part of the commutating machine, and that which 
under unfavorable conditions of operation or design is most trouble- 
some, is the commutator. It is obvious that, the lower the peripheral 
speed of the commutator, the lower the volts per commutator bar, and 
the wider the commutator bars the better is the commutator. Assume 
thus as conservative values a width of bars of § inch, a peripheral 
speed of 3,000 feet per minute, and 8 to 10 volts per segment, values 
which, while higher than customary in the continuous current gener- 
ators with which you are familiar, are still within good and conserva- 
tive practice under the favorable conditions existing in the converter 
(absence of armature reaction and high number of revolutions). At 
250 to 300 volts, 8 to 10 volts per bar give 30 bars from brush to brush, 
and § inch width of bar then give a commutator pinch of 30 inch x 3 
inch = 11} inches which is to be passed over during each‘ half- 
wave of the alternating current. At 3,000 feet per minute this gives 
3,000 x 12 
————. = 53 3 half-waves, or about 27 cycles per second as the up- 

11} x 60 
per limit of conservative converter design. For comparison it may be 
stated that the frequency of large, low speed, direct connected con- 
tinuous current generators averages 8 to 12 cycles, and about twice 
this value in high speed machines. At 60 cycles, where the commuta- 
tor has to move the distance from brush to brush in +}, of a second, 
conservative design of the commutator is not possible any more, and 
such machines thus are satisfactory only under favorable conditions 
of operation, although it must be conceded that the voltage of 250 is 
relatively the best suited for 60 cycle-converters. 

The converter necessarily is a multipolar machine, and the number 
of poles must be the larger, the higher the frequency. This requires 
that the armature reaction of the machine, considered as continuous 
current generator, must be high, to avoid cross currents between the 
poles and unequal current distribution between the different sets of 
brushes of equal polarity, and consequent heating and sparking. Due 
to the unavoidable inequalities of the different poles the voltages in- 
duced thereby are more or less different, and this difference has to be 
compensated by the magnetizing effect of the armature reaction. For 
instance, in the face commutator machines, with which you are 
familiar, you will find, by disconnecting the brushes from each other, 
differences of voltage between different poles amounting in extreme 
cases to 10 per cent. or more. With the very high armature reaction 
of these machines a very slight difference of current takes care of this 
inequality, but with a machine of very low armature reaction, as the 
60 cycle converter (in which the space per pole on the armature sur- 
face is limited by the frequency) unequal current distribution may 
become serious. This feature is the cause why in double current gen- 
erators close regulation is not permissible by good design, The higher 
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the frequency the greater must necessarily be the peripheral speed of 
the armature of the converter, and the greater thus its momentum 
High momentum, however, predisposes to hunting directly as well 
(the momentum entering as terms in the equations of hunting) as in- 
directly, by making the machine less able to follow slight pulsations 
of frequency as due to the pulsation of the engine speed. For these 
reasons it is very undesirable to choose a higher frequency than 25 
cycles for converter work, and where the continuous current service is 
avery small part of the total load only, and thus 60 cycles is chosen 
to accommodate the alternating load, it is preferable rather to use 
motor generators entirely or partly for the continuous current sup 
ply. 

To understand the phenomenon of hunting, let us take the simplest 
case—a generator of absolutely steady and constant e. im. f. feeding a 
converter or synchronous motor over a circuit of certain resistance 
and self induction or reactance, with a constant load on the converter. 
The usual theory of the text books then shows that the counter e. m. f 
of the converter adjusts itself to a de nite phase relation with regard 
to the generator e. m. f., depending upon the load and the excita 
tion.' 

Closer investigation shows, however, that the phase of the counter 
e. m. f. of the converter, and thus its speed, and in consequence there 
of the current, can pulsate around a mean position, and the power sup 
plied by the generator pulsates correspondingly, with a period depend 
ing upon thee. m. !.’s the impedance, the momentum of the moving 
masses, and several other constants, but usually of a magnitude o! 
somewhere near one cycle per second. During the time of accelera- 
tion the generator supplies-an excess of power, which is stored by the 
moving masses, and returned during retarda ion, where the generator 
supplies less power than the load on the converter represents. This 
period is entirely definite and independent of wave shape or engine 
pulsation, although the latter may start the oscillation. Obviously, 
25-cycle converters with their higher armature reaction are preferable 
in this respect also. 

Since several of the constants entering the equations of hunting are 
beyo..d the control of the designer as well as the user, the tendency to 
hunting cannot always be avoided, but the hunting cannot be sup 
pressed by damping devices, where the conditions are made favorable 
therefor. The most efficient damping device is copper bridges between 
the pole pieces. During the oscillation the alternating power supplied, 
and thus its armature reaction in the converter, pulsates, and since 
the mean value of alternating and continuous current armature reac 
tions neutralize each other, an oscillating armature reaction remains 
(which during excessive hunting causes the vicious periodic sparking. 
by producing an aetive magnetic field at the brushes). By intercepting 
this oscillating magnetic field by the low resistance closed circuits o! 
the copper bridges between the field poles, the currents induced therein 
exert a damping action and thus suppress the oscillation. 

As compromise frequency 40 cycles has been proposed, and in 
some instances has been used to advantage. As a rule, however, a 
compromise frequency is undesirable for ;our class of work as being 
not best suited to any application. For small transformers and for 
are lighting, especially indoor lighting, 40 cycles is rather below best 
practice, while for converters and low speed generators it is inferior to 
25 cycles, although better than 60 cycles. 

The proper field of application of 40 cycles is power and light distri- 
bution for mills, factories, etc., with numerous small and moderate 
size motors, especially of the induction type, and incidental incan 
descent and arc lighting, either directly from low voltage slow speed 
alternators or by asmall number of large step down transformers 
For very long transmission lMes of very high voltage under circum 
stances excluding 25 cycies, 40 cycles is also to be recommended. 

In the generating station the number of poles of the generator ob 
viously is directly proportional to the frequency. At 75 revolutions a 
25-cycle generator requires 40 poles, and a 60-cycle generator 96 poles. 
The smaller the number of poles, however, with the same engine, th: 
steadier is the frequency. In the steam engine, with the steam 
impulses the speed periodically rises and falls. Assuming, for in 
stance, in a cross compound engine with four impulses per revolu ion. 
that the engine speed rises ', per cent. during the impulses and drops 
behind as much between the impulses. For each impulse the armature 
moves, in a 40 polar 25 cycle alternator, over 10 poles, and thus drop 
ping behind ;'; per cent. amounts to ;'5 per cent. of 10 poles, or ;}5 of 


1, Such a phase relation, that in the polar diagram the generator e, m. f., the converter 
e. m. f, and the e. m. f. consumed by the current in the line impedance from a triangle, and 


the product of the current and the projection of the e. m. f, upon the current equals the 
load, 





| the pitch of one pole. Since each pole gives one-half wave of alter- 


nating current, or 180° of phase, +}, pole amounts to a dropping be- 
hind of the alternator wave by 1.8’; and if at the same moment another 
alternator connected in parallel is ahead by the same amount, the 
e. m. f.’s of the two machines are out of phase with each other by 3 6°, 
and across current flows between them, which equals sin 3.6 or 6 per 
cent. of the short circuit current. With a 96-polar 60 cycle alternator 
moving over 24 poles per impulse, the phase displacement will be 8 6°, 
giving a cross current equal to 14.4 per cent. of the short circuit cur- 
rent. It immediately follows that the larger the short circuit current, 
that is the closer the regulation of the machine, the greater must he 
the cross current. Thus too close regulation is undesirable, and with 
such large units unnecessary also. As a rule, the lowest regulation 
permissible by the nature of the load gives the most reliable and best 
operating machine. 

Experience has shown that adeviation from uniformity of the fre- 
quency by 2.5 to 3° in phase (that is, a maximum phase displacement 
between two alternators of 5 to 6°) constitutes about the upper limit of 
good practice. This is obviously much more difficult to secure with 
high than with low number of poles. It should preferably be secured 
by the design of the engine, that is by balancieg the momentum of the 
reciprocating masses against the steam impulses, aud not by very largé 
tly wheel capacity, since large fly-wheel capacity rather predisposes to 
hunting. With multiple expansion engines, however, especially of 
the vertical type, the speed variation due to the finite length of the crank 
shaft is frequently more serious than that due to the steam impulses, 
While the former is less in magnitude, it extends over a greater period, 
one half a revolution, so that the phase displacement caused thereby 
is larger. Essential, however, is that the uniformity of rotation of the 
engine unit is maintained also when operating in parallel with another 
unit. The steam engive governor inherently tends to hunting. That 
is, if the engine speed is slightly low, the governor opens and admits 
more steam, sufficient not only to carry the load at the normal speed, 
but also to accelerate it, and not only this, but it keeps opening until 
the speed has recovered. That means when the speed has become not- 
mal, more steam is admitted than required, and the engine continues 
to accelerate until the governor begins to close, and now overreaches 
in the same manner in closing. Obviously the higher the fly wheel 
capacity, the slower is the engine to recover its speed, and the greater 
the overreaching. Where one engine only is operated, the governor 
usually comes to rest soon, When running in parallel with another 
machine, however, the governor of the second engine may take up the 
oscillation, thus causing a hunting between tae governors, 

The remedy necessarily must be looked for in the design of the en- 
gines and their governors. While the uniformity of speed during the 
rotation should be as great as possible, a close speed regulation from 
no load to full load is not necessary nor desirable with large units, but 
it is rather preferable that the speed from no load to full load should 
drop several per cent. to insure good division of load between the 
machines, operated in parallel. Where the main station is near the 
center of distribution and continuous current supplied therefrom, 
either a converter substation may be located in the main generating 
station, or all or a number of the generators built as double current 
machines, that is machines producing alternating as well as continu- 
ous current. Double current generators are limited to those siz2s and 
speeds and number of poles, where simultaneously a good alternating 
and a good continuous current generator can be designed. Thus in 
most cases they are not feasible for anything above 25 cycles. They 
require stepup transformers. As a rule, if not a very large part of 
the power is used immediately as continuous current, ordinary alter- 
n.tors are preferable. The double current generator is specially suited 
in a system of supply from a number of continuous current stations, 
of which one predominates in size and economy of operation. By 
thus installing double current generators in this station, they can be 
used during the peak of the load to supply continuous current, while 
during light load the smaller stations may be altogether shut down 
and power supplied to them from the double current generators, 
thereby maintaining more constant load on the main station. In such 
vases inverted converters can be used also, to change the continuous 
cirrent power to alternating for transmission. When operating 
rotary converters inverted, that is, changing from continuous to alter- 
nating current, precautions have to be taken to keep them from racing. 
In the inverted converter, as in the continuous current motor, the 
speed depends upon the field strength. Lagging current, however, 
demagnetizes the field, and thus, if in an inverted converter the 
current begins to lag (as for instance by starting a converter from it), 
its speed increases, and may increase so rapidly that it cannot be con- 
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trolled by the field rheostat. Obviously when running in multiple 
with alternating current generators, this danger does not exist, but the 
inverted converter speed is held by the generator, provided the latter 
is laige enough not to be accelerated by the inverted converter. 

While similar to the converters in their appearance, the double cur- 
rent generators differ essentially therefrom in their internal constants. 
In the double current generator alternating and continuous current 
flow in the same direction and the armature reaction and consequent 
field distortion are due to the sum of the two currents. Thus the cross 
section of the armature conductor must be large and the armature 
reaction moderate. 








Rules for Heavy Concrete Work. 
ose 

Engineering Record says that some time ago the concrete break- 
water and pier work done on Lake Superior under the direction of 
Major Clinton B. Sears, Corps of Engineers, U.S.A., was described in 
considerable detail in that journal. Itis believed thata more particular 
description of the methods of construction would be of interest, par- 
ticularly as they are substantially the same as those followed by Major 
Frederic V. Abbot, Corps of Engineers, U.S.A., in the extensive con- 
crete lock masonry works on the Upper Mississippi. No special in- 
structions were ever prepared by Major Sears, outside of what are con- 
tained in the following extracts from the specifications, which are so 
explicit that they are quoted verbatim, with a few clauses of only local 
interest omitted. 

Cement.—The cement will be inspected and tested and if not rejected 
will be used as needed in the work. In order to obtain sufficient time 
for testing no cement will be used in the work until it shall have been 
in the United States warehouse 30 days. If any barrel is broken at 
time of delivery, it will be rejected, or received as a half barrel only, if 
otherwise satisfactory to the assistant engineer in charge. The inspec- 
tion and tests of cement will proceed as rapidly as possible after the 
cement has been placed in the warehouses, and any portion of the 
cement not conforming to the requirements of the specifications shall 
be removed from the warehouses by .he contractor, and shall within 30 
days after notice has been given of its rejection be replaced by the con- 
tractor with cement which will comply with the requirements of the 
specifications. 

The cement furnished for this work shall be a true Portland cement 
made by calcining a mixture of calcareous and clayey earths; and if 
required the contractor shall furnish a true statement of the chemical 
composition of the cement and of the raw materials from which it is 
manufactured, 

Each barrel shall be labeled with the name of the brand, place made 
and name of manufacturer. The average net weight shall be at least 
380 pounds per barrel. The cement shall be contained in strong, close 
barrels well lined with paper, so as to be reasonably secure from air 
and moisture. It shall be placed by the contractor in warehouses fur- 
nished by the United States. The cement must piled and tiered in the 
warehouses by the contractor under the immediate direction of a United 
States inspector, so each and every barrel may be easily accessible for 
the purpose of sampling and inspection. 

Immediately upon-the award of the contract for the cement, the con- 
tractor may be required to deliver, without cost to the United States, at 
the United States cement tes'ing laboratory, in Duluth, five barrels of 
cement of the brand or of each of the brands which he proposes to fur- 
nish for the work, so that the preliminary tests may be commenced in 
advance of the time when the whole delivery of cement will be acces- 
sible for sampling and testing. These barrels, if accepted, wiil be in- 
cluded in first payment made the contractor. 

Samples for testing may be taken from each and every barrel de- 
livered. Tests of cement will be made at a temperature of 60° F. or 
above, and a failure of one fifth of the samples tested will be suflicient 
cause for the rejection of all barrels in the lot from which the samples 
Were taken. 

After molding, the briquettes will be kept in moist air for 24 hours, 
and then in water until the time of breaking. 

The fineness of the cement shall be such that at least 90 per cent., by 
Weight, shall pass through a sieve having holes 0,006-inch square, about 
what is commonly called a No. 100 sieve, and at least 96 per cent., by 
weight, shall pass through a sieve having holes 0.012-inch square, or 
what is commonly called a No. 5 sieve. 

The cement when mixed in proportions by weight of one part 
cement to three parts sand, shall develop a tensile strength after seven 
days, of not less than 140 pounds per square inch, and not less than 
‘25 pounds per square inch after 28 days. After six months it shall 








show a tensile strength of 380 pounds per square inch. Briquettes pre- 
pared from a mixture of one part cement and three parts sand, by 
weight, and immersed (after 24 hours in damp closet) in water main- 
tained at 176° F., shall not swell or crack, and shall after seven days 
develop a tensile strength of not less than 150 pounds per square inch. 

Cement mixed neat with about 22 per cent. of water to form a stiff 
paste, shall after thirty minutes be appreciably indented by the end of 
a wire one-twelfth inch in diameter, loaded to weigh one-quarter 
pound. 

Cement made into thin cakes, on glass plates, shall not crack, scale 
or warp under the following treatment: Three pats will be made and 
kept in the moist air of the damp closet for 24 hours ; after which one 
of these will be immersed in boiling water for 24 hours ; another will 
be placed in water at from 60° to 70° F., and the third will be left in 
moist air. The two last described will be examined for cracks and dis- 
tortions through a period of one month. 

Pebbles.—The pebbles used in making the concrete for the mono- 
lithié blocks shall be of hard, sound, clean rock. All pebbles shal! be 
thoroughly washed before they are used in the concrete. Under these 
specifications, and for the purposes of this werk, pebbles shall be 
defined as stones, the largest of which will pass in any position through 
a ring with 3 inches internal diameter, and the smallest of which will 
be retained upon a sieve with holes one quarter of an inch square. 

At least four-fifths of the volume of pebbles used in any batch of 
concrete shall be composed of pebbles not more than 24 inches in their 
greatest diameter, or less than one-quarter of an inch in their least 
diameter. All particles of stone measuring less than one-quarter of an 
inch in their greatest diamater will be considered as sand, and must be 
removed by washing, or otherwise, before the -pebbles are introduced 
into the work. 

‘ Sand.—Sand shall be defined under these specifications as particles 
of hard, clean stone Which will pass a sieve having holes one-quarter 
inch square, and not less than 50 per cent. of which shall be retained 
upon a sieve having holes 0.022 inch square, or what is commonly 
called a No. 30 sieve. 

Proportioning the Dry Materials for Concrete.—With each cubic 
foot of pebbles used in the concrete there shall be used one-half cubic 
foot of sand and generally 16 pounds of Portland cement, but the right 
is reserved by the United States to increase or diminish the amount of 
cement as may be deemed necessary. The pebbles and sand may be 
measured in a manner to be approved by the engineer officer in charge 
but the cement shall be weighed in every instance under the immedi- 
ate supervision of a United States inspector, and the contractor shall 
provide all necessary correct measures and scales for facilitating this 
work. 

Mixing Concrete.—Mixing concrete may be performed either by 
hand, with shovels, or by a concrete mixing machine. In case the 
contractor should elect to use a machine the engineer officer in charge 
will not undertake to approve of any mixing machine whatever, until 
it has been demonstrated by actual practice and to his entire satisfac- 
tion, that the work of mixing can be performed equally as well by the 
machine as by hand with shovels. The operation of mixing concrete 
with shovels shall be performed upon smooth platforms of timber, pre- 
ferably of hardwood or covered with steel plating. 

The pebbles shall be washed thoroughly clean before using, and 
always well moistened with water at the time of using. They shall be 
spread evenly upon the mixing platform to a depth not exceeding 6 
inches. Then on the surface of the pebbles shall be evenly distributed 
the specified amount of sand, and in a like manner the required 
amount of cement shall be evenly distributed over the surface of the 
sand as spread. The mass of pebbles, sand and cement so prepared 
shall then be turned with shovels until the cement is thoroughly incor- 
porated with the sand and pebbles. The whole mass shall then beagain 
evenly spread on the platform to a depth of about 6 inches, and a 
sufficient amount of pure, clean water applied, either by means of 
buckets or with a hose, to produce a plastic mortar. The operation of 
turning the mixture with shovels shall proceed as the water is applied, 
and will be continued until the whole mass is in a plastic condition 
and thoroughly mixed. The criterion for the proper plasticity of the 
concrete when mixed shall be that when it is struck six or seven sharp 
blows in rapid succession with the back of a shovel, the surface thus 
compacted shall presenta glistening, slimy appearance without water 
running therefrom, and without quaking of the mass thus treated. 
The operation of mixing concrete will be always under the supervision 
of one or more United States inspectors, and no improper mixing, 
materials or proportions of materials will be allowed in any batch of 





concrete. 





572 American Gas 


Oct. 8, 1900 


Light Fonrnal. 








The application of water in mixing concrete must be very carefully 
administered and the proper amount of water determined by the 
hygrometric condition of the sand and pebbles at the time of mixing. 
The amount of water to be used should be such that when the con- 
crete is thoroughly rammed into the molds it should present a glisten- 
ing or slimy appearance on the surface, but there should be no quak- 
ing of the mass in the molds or water appearing in excess on the 
surface after being rammed as hereinafter required. 

Preparation for Depositing the Concrete in the Molds.—After the 
footing blocks have been placed in position on the pier and before set- 
ting the molds the contractor shall provide a sufficient amount of 
small rubble stone to fill over the decking of the cribs and between the 
two lines of footing blocks to a depth of 2 feet. The stone to be used 
for this rubble filling shall be of igneous geological origin, granite, 
trap, or other durable rock weighing not less than 170 pounds per cubic 
foot. It shall be broken in pieces not more than 8 inches, nor less 
than 3 inches in their greatest diameters. The broken stone shall be 
deposited as indicated above in three layers of 8 inches depth, and after 
each layer of stone has been deposited a sufficient amount of pebbles 
shall be spread over the surface of the stone to fill the voids contained 
therein. This work of filling with rubble stone and pebbles shall be 
kept at least 100 linear feet in advance of the concrete work to allow 
time for the perfect settlement of the pebbles, and should the appear- 
ance of the filling at the time of setting up the molds denote that there 
is not a sufficient amount of pebbles to fill the voids in the stone, the 
contractor will be required to supply the deficiency until satisfactory 
to the assistant engineer in immediate charge. 

After the molds have been set in place, and before any concrete is 
deposited in the molds a carpet of 8 ounce burlap, sewed together with 
twine in such a manner that the seams shall be at least as strong as 
the burlap itself, shall be spread over the top surface of the gravel and 
stone, and secured in place by cleats and weights ina manner satis- 
factory to the United States assistant engineer in immediate charge. 

The molds shall be correctly set to conform to the lines and surfaces 
of the blocks as shown in the drawings. Great care must be exercised 
that all bolts and rods are set to the proper tension before the operation 
of molding concrete is commenced. The molds shall be closely 
watched during the operation of filling them, and any deviation from 
the required lines promptly corrected by increased or decreased tension 
of rods or bolts, as the case may require, or by wedging or tentative 
bracing when, in the opinion of the assistant engineer in charge, such 
methods are practicable. Before molding each block those parts of the 
molds which mold or form the surfaces of the concrete composing the 
block shall be thoroughly wiped over with a good grade of animal oil, 
or fat, to be approved by the assistant engineer in immediate charge ; 
and as often as may be required, the steel lined molds shall be wiped 
over with dilute sulphuric acid. 

Depositing and Compacting the Concrete in the Molds.—The con- 
crete shall be transported from the mixing platform and deposited in 
the molds immediately after it has been mixed. Not more than 30 
minutes must elapse from the time when the water is added at the 
mixing platform to the time when it is deposited in the molds. There 
will be deducted from any payments due or to become due the con- 
tractor the cost of the cement in any batch of concrete that may be re- 
jected by reason of improper mixing, or delay in depositing, The 
contractor may use his own methods of transportation, provided they 
are satisfactory to the engineer officer in charge. 

The contractor will not be allowed to drop the concrete into the 
molds in quantity from any elevation exceeding 1 foot. [Major Abbot 
does not use this requirement in all cases.] Concrete must either be 
shoveled into the molds, or else deposited from a bucket with a trip- 
ping bottom ; in the latter case the bucket must be set on the surface 
upon which it is intended to deposit the concrete, the bottom released 
and the concrete allowed to settle as the bucket is raised. As soon as 
the concrete is deposited in the molds it shall be spread in layers not 
exceeding 4 inches in thickness, and each layer shall be thorough] 
rammed with iron rammers having a face of 5 x 5 inches, and pre 
ing not less than 40 pounds. No pebbles over 14 inches in diameter 
shall be placed within 3 inches of any face of a block which will form 
an exterior surface when the block is finished, the finer material bein 
selected for molding all outside surfaces. . 

Special oaken rammers shod with steel, and having a face 4 inch b 
5 inches, shall be used for compacting the concrete next to all parts ps 
molds which will mold the exterior surfaces of the concrete blocks. 
The work of thorough ramming and compacting ihe concrete in the 
molds is considered one of the most important operations, and no 


neglect of it will be allowed. The work must be done in such a man-! 





ner that the exterior surfaces of the blocks will be represented by 
smooth, true planes when the molds have been removed, and no work 
will be accepted and paid for until satisfactory to the engineer officer 
in charge. The depositing and ramming of the concrete shall be 
carried on in successive horizontal layers as described, until the well 
compacted concrete is slightly above the top of the mold, when the 
finished top surfaces of the blocks will be made by laying on heavy 
plank, which must be dressed on one side and edged, of from 2 to 4 
inches in thickness, as the case may require, and forcing it to contact 
with those parts of the molds which form the gauge for the planes to 
be molded. 

After ramming these planks as stated, they shall be lifted as often as 
the inspector may require to enable him to determine whether any im- 
perfections exist on the surfaces which are being finished, and as often, 
and in such manner as he shall require it, any faults or imperfections 
shall be remedied by the contractor. The operations of filling the molds 
will be constantly under the supervision of a United States inspector, 
and his decisions in all details, when confirmed by the assistant engin- 
eer in immediate charge and the engineer officer in charge, shall be 
final. 

No intermission will be allowed in the work of molding a block 
when once commenced, and should such work be continued after 
darkness the contractor must provide, without cost to the United 
States, a sufficient number of electric or Wells lights for thoroughly 
lighting all parts of the work in a manner entirely satisfactory to the 
engineer officer in charge. 

The general plan for molding the monolithic blocks will be that of 
molding isolated blocks provided with anchor bolts to take and hold in 
place the intermediate molds. There will be no end pieces to the in- 
termediate molds, but the concrete will be molded against the ends of 
the isolated blocks. In every case where a block is molded thus’ in 
contact with another block already molded, a single thickness of tarred 
felt like sample on file at the United States Engineer office in Duluth 
shall be interposed over the entire end of the block against which it is 
intended to build the intermediate block, and the contractor must see 
that it is kept in place during the process of filling the intermediate 
mold, thus forming a distinct vertical joint between contiguous mono- 
lithic blocks. 

Removing the Molds.—The molds to the exterior parts of the blocks 
may generally be removed 24 hours after completion of the block. 
The centers for galleries in the pierhead must not be removed within 
three days after the blocks have been completed. The centers for 
gallery in the main pier must not bg removed within two days after 
the blocks are completed. The time limit for all of the operations of 
removing molds or oenters may be extended, if, in the opinion of the 
engineer officer in charge, it is necessary. Great care must be exer- 
cised by the contractor in removing the molds not to injure, or in any 
way deface the blocks, or to loosen the anchor bolts set in the isolated 
blocks. He will be held responsible for any injury that may be in- 
flicted upon the blocks until they are accepted by the engineer officer 
in charge. 

Care of Blocks after Molds are Removed.—Immediately upon the 
removal of the molds from the blocks all of their exterior surfaces 
must be well shaded by covering with heavy burlaps, canvas, or other 
suitable material to be approved by the assistant engineer in immediate 
charge, and the exterior surfaces of the blocks must be kept covered 
and thoroughly wetted for at least ten days after the molds have been 
removed. Atsuch time as the assistant engineer shall direct, the con- 
tractor shall cut off all anchor bolts which have been built into the 
concrete for the purpose of holding the molds. The work of cutting 
these bolts must be done in such a manner that the ends as cut will be 
flush with the face of the concrete in which they are set, aud the man- 
ner of cutting them must be approved by the assistant engineer. 








{TEMS OF INTEREST FROM VARIOUS LOCALITIES. 
aes 
Dr. Cuarues L. SwAN has been elected President of the Stoughton 
(Mass.) Gas and Electric Company. This change is taken to mean that 
the Company is now altogether controlled by local capitalists. 





Mr. H. L. Sperry has resigned the position of Secretary and Treas- 
urer to the Nashville (Tenn.) Gas Company, in order to assume charge 
of the credit department of the Sperry, Handly & Walsh Hat Company, 
of Nashville, which commenced business the Ist inst. Ata meeting of 
the Board of Directors of the Nashville Gas Company, held September 
28th, the following minutes in recognition of Mr. Sperry’s services were 
adopted : 
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Resolved, That the Board of Directors of this Company feel that in 
accepting the resignation of Mr. Sperry it is just and proper that some 
expression of their appreciation of his valuable services should be spread 
upon the minutes of the Company. Mr. Sperry entered the service of 
the Company the 9th of November, 1891, as assistant bookkeeper, and 
on the 13th of April, 1893, as a just reward for his industry and skill, 
he was made Secretary and Treasurer. He has been annually re-elected, 
it is believed unanimously, up to the present time. While Mr. Sperry 
was in office circumstances were such that for much of the time almost 
the entire management was confided to him. He had to meet the com- 
petition of electricity with high priced gas, the dissatisfaction of con- 
sumers, the threatened inroad of sharps and speculators, not to speak 
of times of great mercantile depression. The skill, energy and loyalty 
which Mr. Sperry brought to the discharze of his task have entitled him 
to the thanks of the Board and the shareholders of this Company, which 
are hereby cordially tendered, with best wishes for his success in the 
new business which he is about to enter. 





Mr. V. K. STEVENSON, for several years general bookkeeper to the 
Company, succeeds Mr, Sperry as its Treasurer and Secretary. 





Tue City Council, of Aurora, Ills., is attempting to pass an ordinance 
directing that the Aurora Gas Light Company shall charge not to ex- 
ceed 75 cents per 1,000 cubic feet for gas for any use. 





Tae hearing before the Massachusetts State Board of Gas and Elec- 
tric Light Commissioners, respecting the petition of certain residents of 
East Boston for a reduction of the selling rate of the East Boston Gas 
Company, will be commenced next Thursday. 





TaE_Niagara Falls (N.Y.) Gas Company, so a correspondent remarks, 
has been incorporated. It is capitalized in $50,090. We have not been 
given the names of the incorporators. It is possible that our corre- 
spondent means the incorporation of a Company for Niagara, Canada, 
a point about 36 miles south of Toronto; but even that supposition 
seems hardly tenable when one considers that the population of the 
named place is less than 3,000. 





THE Clarksville ("enn.) Gas Company is extending its main system. 
The proprietors look to a large increase in output, for many customers 
have already been secured along the new lines. 





J. W. WILSON is informed that the last dividend declared by the 
Providence (R. I.) Gas Company ($1 per share) has been payable since 
the Ist inst. It was declared September 17th. 





A CORRESPONDENT forwards the following schedule of rates for 
natural gas in the named Indiana cities and towns: 
Rate per 1,°00 Cu. Ft. 
17 cents. 


“ 


Place. 
Anderson 


Union City 
Frankfort 


Rushville 
Cambridge 
Lafayette 





CrerTaIn Western speculators are attempting to secure a franchise 
for the operation, in Walla Walla, Wash., of an opposition electric 
lighting concern. The Walla Walla Gas and Electric Company is 
es giving an excellent arc and incandescent electric lighting service 
there, 





A CORRESPONDENT informs us that it is to all intent decided upon by 
the authorities of Kingston, Canada, to take over the properties of the 
Kingston Light, Heat and Power Company for operation on municipal 
account, 





DispaTcouEs from Irwin, Pa., dated September 28th, are to the effect 
that Mr, J. W. McClurg and associates, of Pittsburg, Pa., propose to 
construct and operate 2 gas plant near the mines of the Penn Gas Coal 
Company, for supplying gas for light, heat and power to the towns be- 
tween Irwin and Jeanette. 





HEREAFTER the charge made by the Consolidated Gas Company, of 
Baltimore, for laying services from its mains to the house pipes of 
consumers will be $5 instead of $8. 





THE Oil World says that the imports of petroleum into the United 
Kingdom for the first eight months of the current year were: Ameri- 
can, 96,633,608 gallons ; Russian, 59,724,972 gallons; other countries, 
9,997,563 gallons; total, 163,356,143 gallons. The total quantity of 
petroleum imported during 1899 amounted to 236,260,653 gallons, of 
which 193,230,172 gallons were illuminating oil, 36,261,988 gallons 
were lubricating oil, and 6,768,488 gallons were other descriptions of 
oil. There has been a large increase during the six months in the im- 
port of oils, other than lubricating and illuminating, the figures for 
the half year being 7,044,960, as against 6,768,488 for the whole of 
1899. A striking indication of the advance of new fields may be found 
in the fact that whereas in the whole of 1899 the amount of illumina- 
ting oil imported from countries other than America and Russia 
amounted to only 1,271,528 gallons, the imports for the first eight 
months of the present year are over 14,000,000 gallons. 





THE franchise asked by Mr. S. L. Nelson, for the right to operate an 
opposition gas works in Wichita, Kansas, has been refused by the 
City Council. 





THe Paterson (N. J.) Call of recent date is our authority for the 
statement that the Hawthorne and North Paterson Gas Company, 
which concern has been organized by the celebrated Mr. B. Van 
Steenbergh, of New York, will construct a plant on a plot of ground 
situated between the tracks of the Erie and Susquehanna Ruilroads, at 
North Paterson. ‘‘ Van’s” latest enterprise has the right to issue 
$100,000 in stock and $100,000 in bonds, which “securities” would 
seem ample for the purpose in hand. In further mention of the pro- 
moter the Call says: ‘‘ He has already built between 30 and 40 gas 
houses, and his great success in this line augurs well for the complete- 
ness of the new Company’s plant.” Augurs well for its complete- 
ness! Well! WelL!! Well!!! 





THE New York Times of a few days ago gave out this piece of news : 
‘*Gas meters, according to popular belief, have been carefully and suc- 
cessfully trained by the gas companies to make all possible mistakes 
but one—the mistake of favoring the consumer at the company’s ex- 
pense. The news that acertain gas meter has not only refused to 
register too much gas, but has actually insisted, through a long course 
of years, on registering too little, will invite widespread astonishment 
and perhaps almost as muchincredulity. The truth of the news, how- 
ever, seems to be beyond question. The marvelous meter was in- 
stalled 18 years ago in a building used by the Vestry of Rotherhithe, 
which is a part of London, as a public bath and wash house. The 
machine looked like all its fellows, and, though it was once suspected 
of making false returns, a careful examination of its conscience and 
other organs by the skilled experts employed by the South Metropolitan 
Gas Company resulted in a verdict of not guilty. Now at last it has 
been discovered, by whom it is not stated, that throughout the whole 
period of its service, this amazing and unprecedented meter has been 
calling thousands, hundreds, and tens of thousands, thousands. The 
feelings of the South Metropolitan Gas Company can be imagined ! 
As an expression of them the Company sent to the Vestry a bill for 
arrears amounting to £2,927 14s. 9d. Appended to the bill was a note 
stating that as the suminvolved was so large, payment by installments 
would be permitted. The Vestrymen have the matter under consider- 
ation, and it is whispered throughout deeply interested London that 
they are inclined not to pay even the ninepence, to say nothing of the 
£2,927 14s. They will rest their refusal, if they do refuse, on the fact the 
Company had a good chance to discipline its unfaithful servant, and 
instead of doing it, declared that everything was all right.” 





Davip Jongs, of Poughkeepsie, N. Y., has brought an action in the 
Supreme Court against the proprietors of the Poughkeepsie Gas Com- 
pany for damages to his property. He resides near the Company's 
works, and he alleges that the same are so negligently conducted that 
his premises are no longer tenable as a dwelling place, noxious fumes 
and the like being the causes of his suffering. Not only does he ask 
damages but insists that the Company be ordered to close down its 
plant and remove the same to a site where it will not interfere with his 
health and happiness. On the face of it, even admitting that the Com- 
pany does make it a bit unpleasant for him, it looks that Mr. Jones asks 
too much. 





WE understand that through the agency of Messrs. Hambleton & Co., 
of Baltimore, an arrangement has been perfected under which the 
properties of the Montgomery Light and Power Company, the Mont- 

(Concluded on page 574.) 
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gomery Street Railway Company, the Water 
Power Company, the Montgomery Suburban 
Street Railway Company and the Montgomery 
Gas Light Company, all of Montgomery, Ala., 
are to be consolidated under the name of the 
Montgomery Railway, Light and Power Com- 
pany. The merged affair is capitalized in 
$3,000,000, and bonded for an ieee amount. 


Mr. T. K. WortTHINGTON, of Lancaster, Pa., 
has succeeded in acquiring for his principals, 
who were not disclosed at the time of the 
purchase, much more than a controlling in 
terest in the shares of the Lancaster Gas 
Light and Fuel Company and of the Edison 
Electric Illuminating Company, of Lan- 
“easter, Pa. It is presumed that the end of the 
trading will be the absorption of the Lancas- 
ter Electric Light, Heat and Power Company, 
after which a complete readjustment of the 
artificial lighting interests of Lancaster will 
be made. 


THE plant of the Aberdeen (So. Dak.) Gas 
Company, which was damaged by fire some 
weeks ago, is again in good working order. 

THE new holder for the Milwaukee (Wis.) 
Gas Company is completed, which insures easy 
times on distribution account for Mr. Cow- 
dery and his men this winter. Its capacity is 
3,000,000 cubic feet. 





ACCORDING toa recent issue of the Kansas 
City (Mo.) Journal, an Association has been 
formed for the protection of the water, electric 
light and gas companies of Arkansas, Iowa, 
Kansas, Missouri, Nebraska and Oklahoma. 


JIt is called the Water and Light Bureau of 


Information, and has its principal offices in 
Kansas City. Mr. George M. Myers, of Kansas 
City, has been selected as general Manager of 
the Association. Mr. Myers is personally in 
terested in and manager of a large number of 
water and light companies, and has had much 
experience in the operation of such companies. 
The Water and Light Bureau of Information 
has its own legal department, which prepares 
contracts and franchises for its members, fur- 
nishes written opinions on all questions of 
law, and keeps its members advised on all 
legislation and decisions affecting water and 
light companies. The general counsel are 
Wollman, Solomon & Cooper, of Kansas 
City. The Water and Light Bureau of In- 
formation expects ultimately to take in the 
water and light companies in every State and 
territory in the United States. 





The Market for ( Gas Securities. 


Uncertainty and strength were the earlier 
colorings to quotations for city gas shares last 
week, but yesterday (Thursday) a pronounced 
increase in the strength portion of the paint- 
ing was shown, especially in respect to Con- 
solidated. Closing yesterday at 1674 to 168, 
to-day the opening was made at 167} to 169. 
The high point reached was 170}, for sales, 
and the close was 170} to 1703. There is no 
particularly good reason for the rise any more 
than there was for the recent decline, but 
from the point of anyone even small measure- 
ably connected with the artificial lighting 
supply of New York city, the stock is many 
tens of points now under its absolute intrinsic 
value. The inquiry for Standard common 
keeps on, and the fortunate holders of odd 
Mutual lots of shares are to be congratulated 
over such ownership. 

Brooklyn Union is nominally unchanged. 
Peoples, of Chicago, has moved up to 87. 
Those who buy it under par will have plenty 
of cause to congratulate themselves next De- 
cember. ‘The rate warfare there seems of the 
Quixotic sort. Baltimore Consolidated remains 
at the tempting figure of 54 to 55. New Eng- 
land Gas and Coke issues seem to be in a bad 


way. The like remark applies to Bay State 
gas. 





Gas Stocks. 

a vey 
Quotations by George W. Close, Broker and 

Dealer in Gas Stocks, 
16 Watt Street, New York Ciry. 
OcroBer 8. 

> Allcommunications will receive particular attention. 

&™ The following quotations are based on the par value 
of $100 per share. 

N. Y. City Companies. 
Consolidated: 
Central Union, Bond 
Equitable Bonds, 6's 

- 1st Con. 5's. 

Metronolitan Bonds 


Par. 
100 
1,000 
1,000 
1,000 


Capital. 
+ $4,595,200 
3,000,000 


Bid. Asked, 
170% 17034 
106 107% 
105 
120 
108 
299 


106 


100 

2 ove . 1,000 
Municipal Bonds ° ° 

New Amsterdam Gas Co. .. 

Bonds, 5's ...... 

Northern Union, Bonds, 5’s. 
New York and East River 

Bonds Ist 5's . 

** 1st Con. 5B. seesee 


11,000,000 
1,250,000 


1,000 
1,000 
3,500,000 
1,500,000 


1,000 





Richmond Co., 8. 1... ..+00+ 
bed Bonds. 
Standard..,...... 
Preferred . 
Bonds, 1st Mortgage, 5's 
Yonkers ... 
Out-of-Town Companies. 
sadn Union ....ccccccee 
“Bonds (5’s) 
Bay State. .ccccccccccce-ss 
“* Income Bonds.,... 
Binghamton Gas Works... . 
“* Ist Mtg. 5’s.... 
Boston United Gas Co.— 
1st Series S. F. Trust.... 
“ tow 
Bullalo City Gas Co. . 
ie — 5's 
Capital,Sacramento ...... 
Bonds (6’s).. 
Central San Francisco..... 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
Cincinnati G. & C. Co...00. 
Columbus (0.) Gas Co., Ist 
Mortgage Bonds. 
Columbus (O.) Gas Lt. & 
Heating Co... 
Preferred.. 
Consumers, ‘Jersey. “City 
Bonds ....ceceee. 
Consumers, Toronto. ee 
Consolidated, Baltimore... 
Mortgage, 6’s....... 
Chesapeake, Ist 6’s. 
Equitable, 1st 6's. ...... 
Consolidated, ist 5’s.... 
Consolidated GasCo. of N.J. 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y. 


Detroit City Gas Co........ 
“* Prior Lien 5's... 
Detroit Gas Co., 5’s.. 


Equitable Gas & Fuel Co. ey 

Chicago, Bonds........00+ 

Essex and Hudson Gas Co. 

ee . 
Bon 


Grand Rapids enon Lt. Co. 
sed Ist Mtg. 5'S.....008 
Hartford... 
Hudson County Was Co., of 
New Jersey..ccccsccssees 
+ Bonds, Bs, 
Indianapolis...... . 
“Bonds, 6's. 
Jackson Gas Co.... 

* Ist Mtg. 5'S....0008 
Kansas City Gas Light Co., 
of Missouri... . 

Bonds, 1st 5's. 
Laclede, St. Louis. 


seeeeeee 


Louisville.......seee.-eee 
Madison Gas & Elec. Co... 
“Ist Mtg. 6's. 
Montreal, Canada . 
Newark, N. J,,Con. “Gas Co 
Bonds, 6’s..... 
New Haven...ssesss 
Nashville Gas Lt. Co. 
Oakland, Cal...... 
bi Bonds. ..+« eee 
Peoples G. L. & Coke Co., of 
Chicago.......00- 
Peoples Gas Lt. & Coke Co. oe 
Chicago, 1st ePSP.. 
2d 


Rochester Gas & Elec. Co. 
Preferred.,...... 
Consolidated 5's. 

San Francisco, Cal. 

St. Paul Gas Light Co. 
1st Mortgage 6's. . 
Extension, 6’s,, 
General Mortgage, 5’s.. 

St. Joseph Gas Co... e 
“ Ist Mtg. 5’s. 

Syracuse, N. Y. 


Washington, D.C. 
First mortgage 6's 
Western, Milwaukee 
Bonds, 5°8 ..ce00 .000 
i Del 


wil 
Ww 





348,650 
100,000 
5,000,000 
5,000,000 
1,500,000 
299,620 


15,000,000 
15 000,000 
50,000,000 
2,000,000 
450,000 
475,000 


7,000,000 


10,500,000 
10,500,000 
2,000,000 
2 650,000 
250,000 
250,000 


5,000,000 
3,822,000 
7,500,000 
2,500,000 
10,000,000 
1,000,000 
1,000,000 
2,570,000 
400,000 
350,000 
2,000,000 
6,000,000 
4,600,000 
1,000,000 
1,000,000 
2,000,000 
750,000 


50 
1,000 
100 
100 
1,000 
500 


70 


149 
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DIVIDEND NOTICE. 


Orrice or THE Unitep Gas ——— Co., l 
N. W. Corner Broad AND ARC! 
PuILA., Pa., Sept 12, 1900, ) 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable October 1 13, 
1900, to stockholders of record at the close of business, Sept. 


29. Checks will be mail 
1319-4 LEWIS LILLIE, Treasurer. 


FOR SALE. 


Ironwork for Two Benches of 5’s, 








Complete, including hydraulic main, standpipes, mouth 





Connelly Iron Sponge and Governor Co., New York City 539 





pieces, ete.; 6-inch conneetions. Address 
SPARTANBURG RAILWAY, GAS & ELECTRIC CO., 
1320-3 Spartanburg, S, C. 


576 
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FOR SALE. 
A 6-Inch Connelly Automatic Street 
Governor. 


Address C. M. KELLER, 
Columbus, Ind. 


FOR SALE, 


A New Condenser and Scrubber, 


Each 11 feet 6 inches high, 3 feet in diameter, inside measure- 
ment, and 6-inch connections—all connections reinforced. 
Two manholes to scrubber, with two sets of trays ; also one 
6-inch center valve. These have never been used. 
Address PEEKSKILL GAS LIGHT COMPANY, 
1300-tf Peekskill, N. Y. 








For Sale. 
A Small Gas and Electric Light Plant, 
in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


PROPOSALS FOR GASHOLDER. 


— 





Bids will be received by the Clinton Gas Light and Coke 
Company, of Clinton, Ia., until November Ist, 1900, for the 
erection of a telescopic gasholder. Inner section, 80 feet di- 
ameter ; outer section, 82 feet diameter ; each section 20 
feet i inches deep. Diameter of tank, 84 feet 6 inches. In- 
ner section must weigh enough to give a pressure of 5 inches 
of water, 

Work to be completed by July 1st, 1901. 

1321-5 


MESSRS. JONAS DRAKE & SON, 


The Well-Known Carbonizing 
Engineers of Halifax, England, 





Are prepared to treat with responsible American Firms for 
the introduction of their Specialties in Inclined Retorts, Re- 
generative Furnaces, and the general working of the com 
prehensive Patents connected therewith in Labor-Saving 
ahd Economical Devices, in the United States, 
Commnnications to be addressed to 
MESSRS. JONAS DRAKE & SON, 


1319-4 Ovenden, Halifax. England. 





Gas Companies and Gas Appliance 
Exchanges, Attention! 


We will save you nearly 30 per cent. on your Steatite 
or Lava Gas Tips. 
———————— 


Manufacturers of ali kinds of Lava Tips and Acet- 
ylene Gas Burners, 


rivr to the imported and lower in price. Ai 
sizes from % to 12-foot. Address 
THE CRESCENT NOVELTY MFC. CO., 
Inventors of the King and Crescent Burner and Sole 
Manufacturers, 


300 Carter Street, Chattanooga, Tenn. 


Headquarters forthe domestic E.H. Tips, Tea 





Flexible Joints for All Purposes. 

Steam, Gas, etc. Seventy-five per cent cheaper 

than hose to convey steam to holder cups. It is 
a packed joint, and when repacked is as good 
as new. Have been in use on a number of 
holders for years. Catulogue free. 


CAMPBELL MANUFACTURING CO., 


Box 271. Stamford, Conn. 








Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 


HENRY MARQUAND & C0,, 


BANKERS 


AND 


BROKERS. 


160 Broadway, 











New York City, 





Bristol’s Recording 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 4 
reet 
Cas Wiest ure. 
Simple in con- 
struction, 
accurate in operation, 
and low in price. 
Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL G0., 


Waterbury, Conn. 


KENTUCKY CANNEL COAL, 2" 


Gero. R. Histor, F.C.S., F.R.S.S.A., Gas Engineer of Paisley, Scotland, says in his analysis: ‘‘Thisisa 
remarkably rich Cannel Coal, yielding illuminating matter per ton equivalent to 1,945 Ibs. of sperm candles.’ 
This coal mined and shipped in box cars, Write for sample car and delivered price. 


The Greasy Creek Cannel Coal and Tramway Co, 


163 WEST WASHINGTON STREET, CHICAGO, ILLS. 





TRAYS. 


JOHN CABOT, 
553-557 West 33d Street, 
NEW YORK. 


























CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bie. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 KIlby &1 12 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co.,810 North Second St. 





Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


—FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 
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WITH INDESTRUCTIBLE BLACK COALS IN EXACT 
APPEARANCE OF OPEN-.COAL FIRE. 


For round top fireplace opening 30 x 30 inches, actual 
size 33 x 33 inches. 

Finished in Berlin Black and Antique Brass. 

Also made with square top. 

Everything in Gas Appliances. 

Send for Catalogue No. 18. 


Wm. M. Crane Company, 


ANG 
| 1131-1133 Broadway, New York. 


We have our own Pattern Shop, Foundry and Factory. 


FOUNDRY: PEEKSKILL, N. Y. 


So ae a ae ae ae ae ae ae ae ae a ae ae Oe oe Oe ee Oe ee ee ee eee ee 











“THE MINER” me MUELLER 


Globe 
Street and Boulevard af x Gas Tapping Machines. 


Lamps. 
Cheapest and Best. Ss If you have the satisfaction of knowing 
THOUSANDS IN USE WiTtt ; that the taps your men make are made in 


INCANDESCENT BURNERS. . 
scsianiambiatiin the easiest and best manner, and that 


SS they stay good, we know you are usi 
THOMAS I. W. MINER, / a | ies oe. wey using a 


821-823E «N.Y. 
Eg SF CATALOGUES AND DISCOUNTS FROM 


~ ae ti. MUELLER MFG. COMPANY, 
GAS TAPPING MACHINES saat" Sharad DECATUR, ILLS. 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 


rey are sng ana|E1azelton Water |f Tube Boilers. 
Compact. HIGH PRESSURE. ; Boilers we Built have been in Constant Use 18 


Size of Combination Drills Years, and are in Operation To-day 
and Taps % to 4-inch. |The Pioneer Vertical Water-Tube Boiler of the 1 i with Fine Results. 
Machines Sent to any Gas World. : - 10 to 25 Per Cent. Guaranteed Over Other Boilers, 
Company tie Thirty Over 11% Square Feet of Heating Surface per Horse 
ays’ Trial. Power. 








Strong, Natural, Upright Draft, 


suming All Kinds of Fuel. 
Send for Circulars. | High Quality and Durability of the Tubes the Most a 
ae " Vital Part of a Boiler. Absolutely Dry Steam. 


is, <t Fastened at One End Only, Expand and Contract a Small Floor Space, Less per Horse Power than for 
; Without Strain, Averting any Pos- ON Any Other Boiler. 
G60 Ll [ sibility of Leakage. a 
, r) Tel lh 
* 1! the HAZELTON BOILER CO. re 120 Liberty St., N.Y. .27é8rtianat 


DAYTON, 0. SoLe PROPRIETORS AND MANUFACTURERS, ti Cable Address, “ Paila,” N. Y. 
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AMERICAN BRIDGE 60., 


GENERAL OFFICES: 


No. 100 Broadway, New York City. ; 


Designers and Builders of all Classes of Metallic Structures, 


WE have decided to carry at all our plants a large stock 
of Raw Material, from which we can furnish with great 

promptness any ordinary order for Steel Bridges, Roofs, Build- 

ings, Columns, Girders, Beams, Channels, Angles, Plates, etc. 


BRANCH OFFICES AND WORKS: 


Boston, M.ss., East Berlin, Conn., Albany, N. Y., Croton, N. Y., Rochester, N. Y., 
Buffalo, N. Y., Elmira, N. Y., Horseheads, N.Y., Pittsburg, Pa., Athens, Pa., 
Pencoyd, Pa., Philadelphia, Pa., Trenton, N. J., Wilmington, Del., Baltimore, Md., 
Columbus, O., Youngstown, O., Canton, O., Lafayette, ind., Chicago, Ills., 
Milwaukee, Wis., Minneapolis, Minn., New Orleans, La. 








CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 





In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mfg. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION ‘WRITE CINCINNATI, OHIO. 


B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 








C | T G ‘ Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 
Oai lar Uenea ogical FEE, Map illustrating the ‘various CHEMICAL PRODUCTS DERIVED FROM 

: COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A M. CALLENDER & CO., No. 32 Pine Street, New York. 


é 





Oct. 8, 1900. American Gas Light Journal. 579 








W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.inst.M.E., Chieti Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 


American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: 19 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.” 








The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Gas Plants at the following Gas Works: 


Cubic Feet Daily 
Blackburn, England - - - - 1259,000 | Colchester, England (Second Contract) = 
Windsor Street Works, Birmirgham, England - - = = 2,000,000 York, England = - - 
Saltley Works, Birmingham, at - = = + = = 2,000,000 Rochester, England - - ss 
Colchester, England - = - - - = = = = 300,000 Kingston, Ont. > + a 
Birkenhead, England a ee - - = = 2,250,000 Crystal Palace District, England 5 
Swindon (New Swindon Gas Company), England - + = = 120,000 Duluth, Minn. 
Saltley Works, Birmingham, England (Second Contract) -  - 2,000,000 Caterham, England 

Windsor Street Werks. sah anes aguas (Second Contract) 2,000,000 | Enschede, Holland- - - - 150,000 
Halifax, es - - =~ 1,000,000 | Leicester, England- - - 2,000,000 
Toronto - - = = = 2 - + = = = 250,000 | Buenos Ayres (River Platte Co. ) * = = 700,000 
Ottawa - - - - 260,000 ' Burnley, England - = - ~* 3 _ Ss - 1,500,000 
Toronto (Second Contract, Remodeled) - = + = = = 2,000,000 Kingston-on-Thames, England 7 - 7 =  =«— =) ee 
Lindsay (Remodeled) - - - - * = © - 125,000 Accrington, England - oe RP sD (Se 
Belleville - — - - . i“ « - 250,000 Tonbridge, England Se ER SE AS Staal am 
Ottawa (Second Contract) - Be ie ie be - - 250,000 Stretford, England- - - - - - - - = = §00,000 
Brantford (Remodeled) - - - - - - - 200,000 Oldbury, England - - - = $00,000 
St. Catherine’s (Remodeled) - - - - - = = 250,000 Saltley Works, Birmingham, England (Third Contract) - = 2,000,000 
Kingston, Pan - - - = = + + = = = = 125,000 York, England (Secend Contract) - = - - = 750,000 
Montreal - - - - + + = = - - 800,000 Rochester, England (Second Contract) - - - - - = 500,000 
Peterborough, Ont. - - - - -. = = + = = 250,000 Newport, Monmouth, “—— i a ee 
Wilkesbarre, Pa, - - 5 2 = 2 + = = 750,000 Todmorden, England - fo oy ee oe De -  §00,000 
St. Catherine’s (Second contract) nr en ee 250,000 Tokio, Japan -  - - = = 1,000,000 
Buffalo, N.Y. - - = - - 2 - - 2, 000,000 Nelsor, British Co: 7 Cutan nis Works). 

Winnipog, Mane -  - ele Ue Ce s+ » = SOGG 


Cubic Feet Daily. 
- = 300,000 
- = 780,000 
- =. 500,000 
- = 300,000 
- = 2,000,000 
- = 300,006 
- = 150,000 








allhertand Constfuction & — U0. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 


Owners of the “ SUTHERLAND ” Patents for W: + Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, Ill. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 


Stevens Point, Wis. Lexington, Mo. 
CORRESPONDENCE SOLICITED. 
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Kern Incandescent Gas 
Light Company’s 
Systems. 


NO CHIMNEY. NO BREAKING GLASS. 
NO BLACKENED MANTLES. 
CAN BE USED WITH 
Manufactured Gas, Non-Carburetted Gas, 


Natural Gas or Gasoline Gas. 
35 TO 40 CANDLES PER CUBIC FOOT. 








Burner No.0 consumes § cu. ft. ~ 30-candle power. Burner No. 3 consumes 3 CU. ft. . 105 candle power, 
“ “c I “ I “cc - 35 “ oe 4 4 “ ’ 140 
“ce 2 oe 2 a7 70 ‘ ““ “e 7 ig 7 “ " 225 
Prices Reasonable. Catalogues on Application. Agents Wanted. 


KERN INCANDESCENT GAS LIGHT COMPANY, 


18 MURRAY STREET, NEW YORK. 


pleward Burners. 








RAALAALALSAAAALASELSASODS 0446444444 PEA AHHASOASADALALAANS FHAAA*® 





Closest } Samples 
Attention to [Mita 

Durability, to be Had 

Candle Power, for. the 
Finished ‘ 

Appearance. Asking. 








Write for neat vest pocket memorandum book. Sent Free. 


The D. M. Steward Mig. Co., 


New : ork Office, CHATTANOOGA, 
'0?7 CHAMSERS ST. .Tenn. 


THE THOMAS DAY COMPANY, WILLIAM M. CRANE COMPARY, 
Dist: ibuting Agents for Pacific Coast, SOLE ACENTS FOR UNITED STATES, 
San Francisco, Cal. 1131-1133 Broadway, New York. 


PESPSSFSIFTFFIFFFSSFSSIFHFVSSSSSSSFSSISSS SSTFIFTFSSS F FFSFSSS HD FSFFSSSS 


SEEEELEE EEESEEESES EOEESSSSEE SES EN» 





IT Cr CICCCCLLCCICCCLSE EE TILL LLL ote 





THE LINK-BELT MACHINERY CO,, 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U. S. A. 


ELEVATING & CONVEYING 
LINK-BELT sz meurs 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space. 


Sarety Gas Main 


Sropper Go. Hh 


108 East 117TH St., N. Y. 










FOR SHUTTING OFF GAS IN MAINS 
TEMPORARILY DURING ALTERATIONS 


AND REPAIRS **Eink-Belt” Breakers CATALOGUE UPON APPLICATION 
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AMERICAN GAS COMPANY 
COnStTUctOrs of Goal Gas Apparatus. 


BASTERN AGENTS FOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 

















FRED. BREDEL. C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 


SOLE UNITED STATES AGENT FOR 
ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE ‘GAS WORKS__. 








No. 118 Farwvell Avenue, . Milwaukee, wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’_. 
LATEST IMPROVED GAS EXHAUSTER 


— AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 











INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 





P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelvhia, Pa. 
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WARREN FOUNDRY AND MACHINE GO.,,  ORN21L & ovoueiiu, 


ewanumea sss. worms at Pniniperuree, x3. | Wrought & Cast Iron Pipe, 
New York Office, 160 Broadway. MALLEABLE AND CAST IRON FITTINGS, 


= CAST IRON WATER AND GAS PIPE eae and gp a and Gate 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 43, 45 AND 47 BEACH ST., NEW YORK, 
Flange Pipe for Sugar House and Mine Work. Brancher, Bends, Retorts, cto., oto. | 


_— uMMOND BH ae | ooongaeaaimmmael ” BINDER for the JOURNAL, 

















+ Betz Bidg., Phila., P: 


= MANUFACTURERS Co EMAUS PIPE FOUNDRY. | 


CAST IRON 2 —-DONALDSON IRON COMPANY. © EMAUS PA. | 
AAPA S| | 


cae WATER BBE ut Tn 


SH To MMO CASTIRON PPEAND SPECIAL CASTINGS | 


Western Office: Monadnock Block, Chicago, Ills. Also, ranean PIPe, Lar PosTs, Ftc. 


CHARLES MILLAR & SON CO., Selling ame, Utica, N.Y. 





(ST IRON PIPE and SPECIALS FOR WATER AND GAS. Price, $1.00 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. SL ae a re 





‘GHRIS. CUNNINGHAM & SON, 


PROPRIETORS, 


THE NOVELTY a he WORKS, 


BROOKLYN, N. WY. 


— — ae a 


STORAGE TANKS FOR » Gas WORKS, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER CO. 





























4 ESTABLISHED 1834. INCORPORATED 1863. 
| NEW YORK AND PHILADELPHIA, 
. CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 
1 
PUBLIC LIGHTING TABLE. 
OCTOBER, 1900. 
¥ ; |Table No. 2. 
. Table No. 1. i NEW YORK 
s FOLLOWING TUE ciTyY. 
ra MOON. || Ari Nien 
° | LighTING, 
< ia 7 
A S| Light, extinguish, Light rete 
| rm. | AM 
Mon. | 1|10.007¥ | 5.00 am} 5.50 | 5.00 
Tue. | 2/11.00 5.00 5.30 | 5.06 
Wed.| 3/12.10 am} 5.00 5.30 | 5.00 
Thu. | 4] 1.20 5.00 5.30 | 5.00 
Fri. 5| 2.40 5.00 5.30 | 5.00 
Sat 6} 3.50 5.00 5.30 | 5.00 
Sun. | 7|INoL. |NoL. 5.30 | 5.00 
Mon.| 8|NoL.FrmM|NoL. 5.20 | 5.10 
Tue. | 9|NoL. |NoL. 5.20 | 5.10 
. Wed. |10} 6.00 pm] 7.50 px) 5.20 | 5.10 
Thu. |11| 6.00 8.40 5.20 | 5.10 
_ Fri. |12] 6.00 9.40 5.20 | 5.10 
se Sat. [13] 6.00 10.40 5.20 | 5.10 
Sun. |14] 5.50 1@/11.40 5.20 | 5.10 
Mon. |15] 5.50 12.40 am]! 5.10 | 5.20 
Tue. {16} 5.50 1.40 510] 520 
Wed. |17| 550 2.40 5.10 | 5.20 
Thu, |18]} 5.50 3.40 5.19 | 5.20 
Fri. {19} 5.50 4.30 5.10 | 5.20 
Sat. |20] 5.50 5.20 5.10 | 5.20 
Sun. |21] 5.40 5.20 5.10 | 5.20 
| Mon. |22] 5.40 | 5.20 || 5.00} 5.30 
Tue. |23] 5.40NmM| 5.20 5.00 | 5.30 
Wed. |24] 5.40 5.20 5.00 | 5.30 
Thu. |25] 5.40 5.20 5.00 | 5.30 
9 Fri. ;26] 5.40 5.20 5 00 | 5.30 
Sat. [27] 5.40 5.20 5.00 | 5.30 
Sun. |28] 7.50 5.30 5.00 | 5.30 
Mon. |29] 8.50 5.30 4.45 | 5.35 
Tue. |30/10.00 FQ} 5.30 4.45 | 5.35 
Wed. |31/11.00 5.30 4.45 15.35 


























TOTAL HOURS LIGHTING 


DURING 1900. 
































By Table No. 1. By Table No. 2. 

Hrs.Min. Trs.Min. 

January ....230.50 | January....423.20 
February. ..175.40 | February. ..355.25 
March..... 189.00 | March... ..355.35 
April -160.30 | April...... 298.50 
Lee 150.40 | May....... 264.50 
June...... 137.00 | June...... 234.25 
A eee 152.00 | July.......243.45 
August ... 171.50} August ....280.25 
September..187.20 | September. .321.15 
October... .213.10 | October .. ..374.30 
November .. 221.50 | November ..401.40 
in December. .231.50 | December. .433.45 
Total, yr. .2221.40 | Tota yr...3987.45 



























X 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake §&t, 


Welsbach Street Lighting Company 


.- OF AMERICA .... 








cone. Welsbach System 
stows f Street Lighting, 


‘Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 

POINTS OF MERIT: 


Economical, 
It is Attractive, 
Successful, 
_ Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 


BURNER, and thereby supply a uniform light in all localities, No. 38. 7 
o. 38. 


Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 


Welsbach Famous Miantles. 


THE INCOMPARABLE Se. OTHER 
WELSBACH BRANDS 


| MANTLE: ~~ Magnificent 


FINEST EXAMPLE “©? "Mme -Brilllanicy 


Endurance. 








OF INCANDESCENT 


tee THE HIGHEST 
GAS LIGHT ] ess ILLUMINATION, 


EVER EXHIBITED. = The Lowest Cost. | 


Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, 70 Wabash Avenue. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY. 


ai kk 








oe 













THE STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS APPARATUS. 





~~ 


CONTRACTS RECEIVED SINCE JANUARY 1, 1900. 


SETS. | SETS 


OANSGVILLE. NOV... . «2 es De s | CARBONDALE. PA... . . . sss. 1 

WEST CHESTER, PA. . ...... 1 IAGMINBAGK, N. BJ. 5 ck ke 1 
a ie | SI ee ae ey Breda eek 1 

S OGDEN GAS CO., CHICAGO . .... =#« | MOUNT HOLLY,N. J... ..... 1 
CENTRAL UNION GAS CO., NEW YORK 1 | SEATTLE, WASH. ........ 1 
SPENCER, MASS. ......... 1 | TARRYTOWN,N.Y. ....... I 

SAN PRANGINGO .... . sucess 1 a rr 2 
BROOKLYN UNION GAS CO., BROOKLYN 1 | PATERSON, N. J. . 2... 2... . 2 
RICHMOND, VA... . .... ae Sl ee 2 

: CAMBRIDGE, MASS... ...... a» | CORY COTY, Mw 4 6 6 Ses 1 
ve. a nn 5 ig ee ee ee SK SO HOTS 26 
TOTAL SETS INSTALLED TO JANUARY 1, 1900. . . . 2 ee ee ee 327 

i TOTAL SETS INSTALLED TO DATE .........-..e4e6-. 353 
st. ; "FORAE. DAILY CAPAGCIIY: . «© «© © # &% 6% & 226,600,000 Cubic Feet. 


es 


The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. 'ncorporated 1890. 


Cuas. E. GREGORY (atte eae ee V. Prest. & Treas. 
ABERNETBY, 


JH. Gautier & Co. 


Greene & Essex Streets, 

Jersey City, N. J. 
=a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


——_ > 02a 
Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 
262 
SOLE MANUFACTURERS OF THE 


FLEMMING CENERATOR GAS FURNACE 


E. D. Waite, 
President. 




















A..H. GuTKeEs, 
Vice-President. 


H. A. PERKINS, 
Secretary. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. S., Coze System of 
Inclined Benches, 


Estimates eee ie Application for Most Successful 
Style of Construction. 
Also for Free-Firing and Full and Half-Depth meserante 
Benches, for pong either Coal or Coke 
in the Furnaces. 


914, 916 & Oe Wsicuright Building, St. LOUIS, Mo. 


Manufacturers of é 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 





32 Pine Street, N. Y. City. 


Adam Weber, 


Manhattan Fire Brick and Rnameled 
Clay Retort Works, 


Works, Weber, N. J. 


Office, 688 East 15th St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 











Works, 
LOCKPORT STATION, PA. 





—ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373, 


Successor to WILEIAM GARDNAR &# Son, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 











HENRY MAURER & SON, 
(ESTABLISHED 1856.) 

p EXCELSIOR FIRE BRICK & WORKS 
WORKS, Perth wo N.J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas KRetorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 

, 
GEROULD'S IMPROVED RETORT CEMENT 
A Cement of great value for Jponganten retorts, putting on 
mouthpieces, making = el bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed re: for use. 
Economic and thorough in its work. Fully warranted to stick. 
Price List, f.o.b. Galesburg, Ils., or Buffalo, N. Y. 
In Casks, 400 to 800 — at 5 cents per pound. 
In Kegs, 100 to 200 “ 
In Kegs less than 100 * 
CL. GEROULD, eaten: Ills. 
For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 





Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment ts now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. ‘Ve construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts, 





We have Greatly Imp: d our tors. 
Coke can be used as Fuel in Furnaces. 





Coad or 








Tueo. J. SuitH, Prest. J. A. Taytor, Sec. 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C0. 


MANUFACTORY a? 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 12x 12 x2 
and 10x 10x2. 


WALDO BROS., 102 MILE S7., BOSTON, MASS. 


Sole Agents for New England States. 











JOHN DELL, 


General Manager. 


MISSOURI FIRE BRICK CO,, 





MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 
vith Regenerative Furnaces, Constructed to Burn either Coal or Coke. Aliso Plain Benches. 
RESPECTFULLY 


CORRESPONDENCE IS 


SOLICITED. 





CITY OFFICE: 
All Olive a cantina Bank, }ST. LOUIS, MO. 











les 


[ASS. 
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National Gas «i Water Company. 


CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


Gas Engineers 


218 LA SALLE ST.,| INSPECTION AND ADVICE. 


CHICAGO. 





PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 








| REPAIRS. 








GAS WORKS SPECIALTIES, 
AUTOMATIC STREET GAS GOVERNORS, 





“Tron Sponge” and Natural Oxide 


HXHAUSTERS, HTC. 


No. 357 CANAL STREET, 


BALANCE GAS GOVERNORS. 


FOR GAS PURIFICATION. 





NEW YORK CITY. _— BRANCH CONNELLY IRON SPONGE & GOVERNOR CO., 


788 South Canal Street, Chicago. Iiis. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Lighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A.M. CALLENDER & CO., 
82 Pine St., N. Y. City. 





Farson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 
FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toany responsible party for trial. No sule 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 


The Chemistry of 
Illuminating Gas, 





The Gas Engineer’s 
Laboratory Handbook, 


By JOHN HORNBY, F.I.C. 
By NorTON H. Humparys. Price, $2.40. Price, $2.50. 
Ae M. CALLENDER & CO., 32 Pine Sr., N.Y. City. | Ao M. CALLENDER & CO., 32 Pine Street. N Y. City 


Practical Hints on the Construction and Working 


of Regenerator Furnaces, 
By MAURICE GRAHAM, Assoc M.-.Inst.C.EB. 


Price, $1.25. For Sale by 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. 





F. SEAVERNS, Treasurer, 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK 








= 


BERWIND-WHITE COAL MINING COMPANY'S 





Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade. ..., 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOEHS. 





GAS MANU a oe THE CHEMISTRY OF, by W. J. A. | 
3. 5 


Butterfield 


a eg 'S HANDBOOK. By Thos. Newbigging. 6th 
editio 


COX'S GAS FLOW COMPUTER. 
FIELD'S ANALYSIS, 1898. $5. 

HUGHES’ GAS WORKS. $1.65. | 
POOLE ON FUELS. By Herman Poole. $3. 
ee POCKET-BOOK. By Henry O'Connor. | 


$2.50. 





TECHNICAL GAS ANALYSIS. $3. 


GAs ene eae HANDYBOOK, by Wm. Richards. 20 


C ame OF im GAS. . BY Norton H. 
Humphrys. $2.40 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 


>RACTICAL PHOTOMETRY: A Guide to the Study of the 

is Measurement of Light. By W. Dibdin. $3. 

CHEMICAL TECHNOLOGY: Vol. L., Fuel ‘and Ite Appli- 
cations, $5. Vol. II., Lighting, $4. 

TRORWORS: Practical Designing of Structural Ironwork. 
By H, Adams. 50. 

HEM Ang S GAS ANALYSIS, $2. 

L pa FUEL FOR MECHANICAL sole AST etal, 

RPOSES. By E. A. Brayley Hodge’ $2.50. 

co by Its History and Use. By Prof. stl $3. 50. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


The above will be forwarded upon receipt of price. 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

MANUAL FOR GAS ENGINEERING STUDENTS. 
Lee. 40 cents. 

GASFITTER'’S GUIDE, by John Eldridge 40 cents. 

AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


By D. 


| CONSTRUCTION OF GAS WORKS, by Walter Ralph Hei- 


ring. $2. 


| DIGEST OF GAS CASES. $5. 
| PRACTICAL HINTS ON REGENERATOR FURNACES 


By M.Graham. $1.25. 

A TREATION ON THE COMPARATIVE COMMERCIAL 
: bt = GAS COALS AND CANNELS. By D. A. 
jraham 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


nat le MECHANICAL ENGINEERS, By H. 
lam 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS painted S LABORATORY HANDBOOK. By Jno. 
Hornby, $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
cents. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 

CEMENT; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 

A COMPARISON the IN THE ENGLISH AND 
FRENCH MFTHODS OF ASCERTAINING ay 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with s Syocied Application te 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


ee 4 TRANSMISSION OF ENERGY. By G. Kapp. 
— POCKETBOOK. By Monroe and Jamie- 
son. 50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 
ls mage aaa FOR AMATEURS. By E. 
Hospitalier. $2.50. 

PRACTICAL, MANAGEMENT OF DYNAMOS AND MO 

PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 

ELECTRIC LIGHTING, by Francis B. Crocker. $3. 

ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 


All remittances should be made by check, draft, or post office money order. No 
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the Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrFE§:, ES. 





MINES, = ° Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point Baltimore, Md. 
OFFICE, = 640 Equitable Building Baltimore, Md. 
ROUSSEL & HICKS, somite, BANGS & HORTON, 
ti Broadway, N. Y. 60 CongressSt., Boston. 
KELLER ADJUSTABLE 
COKE CRUSHER. 
stress Simple, Durable. Will 
rush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


MADEIRA, HitLL,: & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


Anthracite and Bittminons Coal and Coke, 


GENERAL EASTERN SALES AGENTS 


PENN GAS COAL GO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


OwWnNERS OF OVER 1,000 COAL CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


Or? CHS: 
PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDCEPORT, CONN. 





NEW YORK, 
143 Liberty Street 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A.M. Callender & Co., 32 Pine St., N. Y. 





GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Price, $5.00. 
= 
This is a valuable and important work, acopy 
of which should be in the possession of every 
gas company in the country, whether large or 
small. As a book of reference it will be found 
invaluable. It is the only work of the kind 
which has ever been published in this country, 
and is most complete. Handsomely bound. 


EpMunD H. McCuniovan, Prest. ” Cnas, F. Gopsrant, Treas, H. C. Apams, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Orders may be sent to 


A.M. CALLENDER & C0.. 32 Pine St., NeWs | Toledo, O., and Pittsbpuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited. 


GAS OIL. 


26 Broadwav, New York City. 
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DAVIS & FARNUM MFG. CO, 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Volcan Blig,, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. : 



























Steel Tanks for Gasholders, Iron Roof Frames and Floors 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 









Self-Sealing and Pressed Steel Mouthpiece Lids. 
H Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com. 
«a plete Gas Works. 


# Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


BAXTER & YOUNG, |A- E. BOARDMAN, C.E.. JAMES T. LYNN, 


CONTRACTING AND CONSULTING | CO"Sulting and Contracting Engineer. | = Gas ENGINEER 


Particular attention given to Gas, Water and Electric 


GAS ENGINEERS. Plants. Long and successful experience CONTRACTOR, 


with the problem and practice of 

































Sicilians cadet Witla iit Filtration for Public Water Supply.| Wayne Bank Building, - DETROIT. 
Artificial and Natural Gas Properties. BREVARD, N. C. 
COMPLETE CAS WORKS ERECTED: 


_— Main 2 Furnished os Geo, Shepard Page's Sons, Consulting E on 
CORRESPONDENCE SOLICITED. CAS MACHINERY. onsu Ing ngineer 


Rooms 201 & 202. DETROIT, MICH. | 180 Fulton Street, New York City. 374 FIFTH AVE,., N. ¥. 


Kerr Murray Manufacturing Company, 


Steel Gasholder Tanks, 


Since, DouBLe AND | RIPLE-LIFT ClASHOLDERS 
ae HORIZONTAL AND VERTICAL STORAGE OJL TANKS —ssm. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 8 to 36 Inches Diameter. ° 


VALVES, Double Gate, Hub Flange, Outside Screw an Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 





CAS PROPERTIES PURCHASED. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





Triple, Double and Single-Lift Gasholders. 


frm Holder ‘Tanks. 


ROOF FRAMES. 








Girders. 





BEAMS 











PURIFIERS. —_ — 





| CONDENSERS. 
Scrubbers. 
Bench Castings. 











Wav | _ OIL STORAGE TANKS 








= | Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








ALEX. C. HUMPHREYS, M.E.,M. Inst. C, E. 


ARTHUR G. GLASGOW, M.E.,M. Inst. C. E. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


H UMPHREYS & G LASGOW, | et eretnsirate stra 


BANK OF COMMERCE BLDG., 
31 Nassau Street 
New York. England. 


CONSULTING CAS ENCINEERS 
AND MANACERS. 
CAS PROPERTIES PURCHASED. 


9 VICTORIA STREET, 
London S.W., 





J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 





GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


ng and furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Uffice, No. 245 Broadway, N. Y. City. 
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R. D. WOOD &CO., _ 


4200 CHaspi nN UT S2., PHILADELPHIA. 


Producer Gas Power Plants, 


—_—-W1iTtH— 


GAS PRODUCERS. 


The best Producer for either Bitumirious, Anthracite Coal or Lignite. Less labor 
required and less waste than_any other Producer. Patented in the United States 
and all Foreign Countries. Send for Pamphlet. 


HYDRAULIC TOOLS. CAMDEN HIGH PRESSURE VALVES. 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the A 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rricts=- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. KOWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West aud Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 

























































BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 

STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts._ 
ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS). | eemi:wsucarsomvens nies 


Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure, Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. Also SERVICE CLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plan i i 
s and Estimates Furnished. Cc. A. GEFRORER, 


BURDETT LOOMIS, = oF Hartford, Conn. 248 No Sth Sto, Phils P& 
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WILLIAM Stacey, Prest. T. H. Biron, Asst. Mang. 
J. E. Stacey, Vice-Prest. & Gen. Mangr. R. J. TARVIN, Sec. Tet. 


HE STACEY MANUFACTURING CO. 


Established 185i. 
Single, Double and Triple-Lift 


GASHOLDERS, 


i Of any Capacity, with or without Wrought Iron or Steel 
or Tanks. 


bis : Hydraulic Mains, Condensers, Scrubbers, 


Purifiers, Valves, etc. 


i] 


# Coal Gas Benches, Roof Frames, 
* OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


F Genera | Office: Cincinnati, O. 
Eastern Office: 911 Drexei Building, Philadelphia, Pa. 


RITER=CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


4. Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
he _ §8TEEL ROOFS and BUILDINGS. 
S, PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


se No. 382 Pine Street, - - - New YorkE City. 


ND CONTRACTOR FOR THE 

















<S. | ERECTION AND EXTENSION OF 

= | GAS, WATER, AND ELECTRIC LIGHT WORKS 
; ¥ 4 oJ 

Lids Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 

3 Plans and Estimates Furnished. 








1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANIES. 


Price, - - - - = = = $65.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


y amount 
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(842 = feily & Fowler, = 190) 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa, 


BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS 


Brooklyn, N. WY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














<3 
es 
s 
1°) 
° 
° 
2 
° 
° 
ire] 
S 
o 
= 
° 
x 
_ 
re) 
> 
= 
°o 
is 
Q 
cs 
16) 





© 
=< 
= 
xo] 
¢ 
3 
3 
® 
= 
= 
a 
E 
° 
° 
1) 
YJ 
3 
~ 
— 
os 
= 
= 
e 
° 
° 
© 
z= 
F 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 











Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


FIELD’S ANALYSIS 


E*or the Wear 1899. 
Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JOHN WW. FIELD. 


Secretary and General Manager of The Cas Light and Coke Co., London. 
Price $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 
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| from the Union Gas Light Company, of East New York 
Holder was in actual use in 90 days from receipt of order. 
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Established iss4. 


DD. McDONALD & CO. 


MANUFACTURERS OF 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








fhe amount of gas delivered for : ' 
the coin can be instantly and NE The gas registered agrees abso- 


positively changed without re- ua lutely with the amount pur- 
moving the meter or replacing 


any parts. 


chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 60,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 
561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 


NEW YORK. ALBANY, N. Y. CHICACO. 








Now READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great impypvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. 
PRICE, - - $6.00. 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 


Translated with ~ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER C0, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY Gas METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


the best facies tran METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


wines is enabled to furni: 


wiewradawe ots To repayment Gas Meters. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete, 











~=~<e=_“‘Perfect” Cas Stoves —2_- 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa. and WIESTER & CO., 22 Second St., San Francisco. 

















Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 


Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 


A. M. CALLENDER & CO., 32 Pine St.. MN. Y. City: 
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_ RnR METER COMPANY, 


PHILADELPHIA, SAN FRANCISCO. 








THEIR CONSTRUCTION iS SUCH THAT THEY MAY BE READILY 
rosy READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 








HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a=_——_METERS REPAIRED___.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED. 











METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAN, 





Special Attention given to Hegnbetnn METERS of all Makes. 





FACTORY AT ERIE, PA. 








This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to attend 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. 


The BUHL METERS are as s good Meters as you can get. 


DETROIT METER COMPANY, - - Detroit, (ich. 
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The Advertisemen t of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 





i this sp every alternate week, - 


The Western Gas Gonstuction Company’ 


IMPROVED SYSTET 
COAL GAS APPARATUS. 


Has been or is under contract to be installed COMPLETE at 


Spokane, Wash. Valparaiso, Ind., Reconstruction. ~ 
Butte, Mont. Binghamton, N. Y. 

Peoria, Ills. Long Branch, N. J. 

Evanston, Ills. Durango, Col. 

Schenectady, N. Y., Reconstruction. Defiance, O. 


Racine, Wis. Charleston, Ills. 


Davenport, lowa. Waukegan, Ills. 
Moline, Ills., Reconstruction. 


FOR THE COMPLETE, PROGRESSIVE TREATMENT OF THE GAS FROM THE 
HYDRAULIC MAIN TO THE STATION METER, 


Comprising gradual condensation, extraction of tar without loss of 
illuminants, extraction of ammonia with large percentage of CO: 
and sulphur by thorough washing and completing the extraction 
of sulphur by purification, either in ordinary purifiers, or our 
IMPROVED BEAL DUPLEX PURIFIERS or DOHERTY-BUTTERWORTH PATENT 
PURIFIERS, giving double the capacity of ordinary purifiers on the 
same floor area. 

This system is thoroughly protected by patents issued or ap- 
plied for, and does not infringe any other Process or Patents, 
and in almost all instances makes use of existing apparatus. 

We have also supplied our Tar Extracting and Washing Ap- 
paratus to a number of works for use in connection with existing 
equipment. 


WILIAN HENRY WHITE, The Western Gas Construction Co, 


32 Pine St., New York. FORT4IWAYNE, IND. 

















